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KAYLOCK. 


“ Oel iKfi irtigiwif - by kiyfoolt 


requires no wrench clearance . . . 

IT'S THE "LITTLEST" SELF-LOCKING NUT.. 


...IN THE WORLD! 


Another "first" by Kaynor— originator 
of every major improvement in 
self-locking nuts in the last 20 yeors! 

We eliminoted conventional hex nut 
wrenching surfaces to give you the 



Nose Cone of Very Special Moterial 
engineered by Goodyear Aircraft 


T o SPEARHEAD a ballistic missile 

calls {or engineering ingenuity to solve 
the re-entry problem. 

Shown here is a special nose cone fabricated 
of a classified material developed through 
the teamwork of the Army Ballistic Missile 
Agency and the engineering skill of 
Goodyear Aircraft Corporation. 

Result: the Army's Jupiter — and other 
ballistic missiles of the future— will look to 
Goodyear-built nose cones to bear the brunt of 
red-hot re-entry into the earth's atmosphere. 
Such performance is the result of applied 
engineering in which Goodyear Aircraft has 
been a standout for many years. These 
skills are backed by huge manufacturing 
facilities including mammoth presses to 
mass-produce this product. 

Let theseskills solve your special problems. 


Goodyear Aircraft Corpe 


NOSE CONES-^ne of the Prime Copobilities of 


goodJVear aircraft 


P/anls in Akron, Ohio, ami Litchfield Park, Ari:o 




NEWEST ADDITION TO RAYTHEON "CITY " 


/ncreases 
company's 
engineering space 
to $03,000 sq. ft 


Raytheon's brand new laboratory at Santa 
Barbara, California, is devoted to advanced engi- 
neering in radar, countermeasures, communi- 
cations, infrared. It’s another extension of 
Raytheon ' City"— the booming electronics com- 
munity that has grown from Massachusetts to 
Tennessee to California. 

Here are the company’s vital statistics: 
POPULATION: 3,000 scientists and engineers; 

3 1 ,000 emitloyees in all, 

BUILDINGS: 26 plants and laboratories. 

WORK AREA: 903,000 square feet of engineering 
space; 4,104,827 square feet of total space. 
ACTIVITIES VITAL TO NATIONAL DEFENSE: 
Missiles— Navy Sparrow HI and Army Hawk; 
bombing radar for the B-52: DEW line radar; 
tubes, transistors; magnetrons, amplitrons, 
klystrons and backward wave oscillators, 
REPUTATION: World-wide, 



Ixceutnn la Sleelraalct 


RAYTHEON MANUPACTURINC 
Waltnam, Mae 
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Progress in the Science of Cbtvnometry 


Aug, 25-27— Third Anmial Convention. 
National Hvjne Club Holh'uuod 

Roosevelt llot^, Hollywood, Calif. 

.\iig. 25-29— Second Svniposium on Naval 
I hdiodvnamics, M'ashington, D. C. 

Aii|.' 25-31- 195S Texai and Sontliwcleni 
Soaring Contest, Grand Prairie, Tex. 

.Vug, 30^cpt. 1— ,\nnual Onc-Dc:iign Sail- 
plane Regatta, Harris Hill, Elmira, N. V 

Aug, 31-Sept I— -3ir Race. Professional Race 
Pilots ,\ssn.. IT. T\’ayne, Ind. for details: 
Don Berliner, 18 Hudson ,\ve., \tlifm. 
Ohio- 

Sept. 1-7—1958 Pamborougli KIvittg Dispbs 
and Exhibition, Society of British .Air- 
craft Constmclors. Farnhorongh. Eng. 

Sept. 2-12— Problcim of High-Powered Ra- 
dar Design. Snnmicr Program, Massaclui- 
setts Institute of Ttchnologv. Cambridge. 
Mass. (Security clearance required.) 

Sept. 3-5—1958 Cry ogenic Engineering Con- 
ference. Massachusetts Institute of Tecli- 
nologv*, Canibtidge, Mass. 

Sept 4-6-.AC.ARD .Avionics Panel Meeting, 
Cambridge Universitv. Cambridge, Eng- 

Sept. 8-13— First Internatiunal Congress of 
the -Aeronautical Sciences. Palace Hotel. 
Madrid. Spain. 

Sept. 9-11— fecond National Confeicnee on 
.Applied Meteorology: Engineering. Ann 
.\rhor. Mich. Program Chairman: Dr. 
n. J. Portman, 5500 East Engineering 
Bidg.. University ol Michigan. .Ann 
•Arbor, .Mich. 

Sept, U-12— .Annual Business Meeting and 
Conference, Northeast Chapter, .American 
.Assn, of Airport Executives. Municipal 
Airport, Worcester, Mass 

Sept. 15-18— Fall Meeting. .American Rocket 
ScKiets, Inc,, Hotel Slaller. Detroit. 

Sept. 15-19- .Anmuil Inslnnncnt-.Autoiiiation 
Conference & F-xhibit (Internationali. In- 
(Confimied on page 61 




In 1714, the British government offered a prize 
of £20,000 for any means of determining a ship’s 
longitude within 30 nautical miles at the end of a 
six week's voyage. John Harrison, a self-educated 
Yorkshire carpenter, won the prize in J760 with 
an accurate dock. 



In 1958, ICBM s and earth satellites created 
the need for new concepts in accurate timing. 
To fill this need, Hycon Eastern has developed 
an electronic Timing System with heretofore un- 
attainable timing precision capable of operating 
anywhere in the world. 


AN INTEGRATED TIMING SYSTEM 
FOR TODAY’S GLOBAL CONCEPTS 



Booth Not. 156S & 1566 


Solar or sidereal time is displayed visually and is 
available for input to automatic computers and in- 
dexing data with many types of recorders . . . mag- 
netic tape, oscillograms, photographs and strip charts. 
Furnishing a time scale with resolutions available to 
one microsecond, this system is ideally suited for 
tracking and control of missiles, astronomical meas- 
urements, and navigation systems. Write for Bulle- 
tin TS-00. 



HYCON EASTERN, INC. 
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NEW SIMPLICITY 
OF OPERATION 


AVIATION CALENDAR 



Sept. 22-24-195S Mccliiis, Profcssiminl 
Sept 22-2-4-Si.Kiilli .\muial \lcctiii|, 

l=ip3?S 

rnmm 






Oct. 22-2-*-P'i(lli National N'acnom Smii- 




>Ikco 




Crosley 





Design breakthrough now in depth! 


Dickers. 




Model Series PV039 

Theoreticsl Dspl. .SOOcuin. rev 

Rsled Speed 8,000 rpm 

Weigfil 9.5 lb 

Hp lb 0 Ral«l Sped 3.8 

Bolt Spacing S536’ 

Overall Length 6‘54i' 



Model Series PV0S2 Model Series PV104 Model Series. . PVJS3 

TheoreIrcalDspl. .950ciiln.'rev TheorellcalOspl. I.Wculn^rev Theoretical Dspl. 2.350 cd Ihs'rev 





ADVANCED DESIGN VARIABLE DISPLACEMENT PUMPS 

(PV SERIES) 



• “Design breakthrough” as used on this page is a carefully 
considered statement. Here is the lineup of the PV series fixed 
angle variable displacement hydraulic pumps for aircraft and 
missiles systems optimization. The numerous important improve- 
ments briefly discussed at the right indicate that these advanced 
design pumps are destined to set new standards of performance. 
All series have integral automatic pressure compensator and a 
broad range of control methods, liiis advanced design requires 
substantially fewer parts than conventional design . . . and it has 
reduced to a minimum the number of external sealing elements. 
Now, for the first time, the power saving (and heat rejection) 
advantages of variablejdisplacement are available in pumps of 
fixed displacement envelope and weight. 

When first aimounced last March, only the smallest unit (Series 
PV006) had completed exhaustive endurance tests and was 
available. Now three more series (PV012, PV024 and PV039) are 
ready for system application. Three larger sizes are in the 
development stage. For further information write for 
Bulletin A-S233. 

VICKERS INCORPORATED 

Aare Hydraulics Divlclon • Enginaaring, Sal** and Service Ottic**: 



IMPROVED LIFE 

Exhaustive endurance tests have proved these 
new pumps meet the requirement of new 
MIL-P-19692 specification (i.e., 750 hours at 
rated rpm which is a very substantial increase 
over the 560 hours previously required). 

INCREASED SPEED 
CAPABILITIES 

The maximum recommended speeds (both 
continuous and intermittent) have been greatly 
increased for all sizes without exception . . . 
more than doubled for some models. 

SAME HIGH EFFICIENCY 

Volumetric efficiency is firora 96% to 98% over 
a pressure range of 500 to 3000 psi. All the 
improvements enumerated here have been 
made without any sacrifice of the exceptionally 
high efficiency inherent in Vickers axial piston 
type pumps . . . under partial as well as full 
flow conditions. 


IMPROVED RESPONSE 

The PV006 series is capable of full flow to zero 
flow response in 0.02 sec and zero flow to full 
flow response in 0.04 sec without pressure 
oscillation. 


MINIMUM PACKAGE 

These PV series variable displacement pumps 
have practicaUy the game envelope as constant 
displacement units of equal output. In com- 
parison with standard variable pumps, the 
reduction in envelope varies from 70% to 16% 


IMPROVED CONTAMINATION 
RESISTANCE 

Performance of these new pumps is greatly 
improved even when operating with con- 
taminated oil. This improved contamination 
tolerance results from changes in both design 
and materials. 


IMPORTANT WEIGHT SAVING 

The new advanced design pumps represent a 
100% increase in power-to-weight ratio over 
any other variable displacement pumps now 
available. The magnitude of this improvement 
is evident from the fact that every added 
pound of component increases a missile’s gross 
weight from 30 to 75 pounds. 


IMPROVED RELIABILITY 

Exceptional capabilities (high speed, long life 
and contamination tolerance) under extreme 
conditions . . . even greater under normal 
application, 


PARTS STANDARDIZATION 

Major parts are interchangeable for flxed and 
variable displacement pumps and for fixed and 
variable motors in each scries. This standard- 
ization results in customer savings. 



Fantastic shapes for the space vehicles of the future 
already are on the boards. Even more radical designs 
are taking form in the minds of engineers. And tlwir 
parts and components will just as radically differ from 
those produced today. New standards of precision and 
new methods of working new materials will be required. 

One thing at least is certain: the same desip, 
development and manufacturing experience which 
made the transition from aircraft piston engines to 
jets will be needed to produce t h e ^ shapes of the 
future. Since the early 1920’s, Ex-Cell-0 has been 
among the major suppliers of machines, parte and 
assemblies to the aircraft industry. In that time it 
has built a reputation for extending the frontiers 
of precision. 

Today. Ex-Cell-0 manufactures such components 


as: rotors, blades, fuel nozzles, actuators, valves and 
fuel controls. Tomorrow? Well, perhaps you yourself 
have a problem which Ex-Cell-O's long experience in 
the production of precision controls and assemblies 
might help you solve. If so, why not contact 
Ex-Cell-O today? 


1 Butciaiou 


cxcmo 

c O P O Fi A.T I O h 




MAN AND MISSILES FLY 


lER, FASTER AND SAFER 


PARTS AND ASSEMBLIES BY EX-CELL-0 



Headlines were made the day a GPL auto-navi- 
gator guided a USAF B-47 into the jet stream over 
California, set her down only 3 hours and 47 minutes 
later in sight of the Atlantic! 

This dramatic use of GPL Doppler Navigation 
Systems is just one application of their basic function 
— precise point-to-point navigation — any time, any- 
where, any weather. The systems work without ground 
aid or celestial fixes, have proved themselves over 
many millions of operational miles. They offer mili- 
tary and civilian pilots continuous, accurate naviga- 
tion information, including velocity. 


RADAN* Navigation Sy.stems, recently released 
for civilian use, are now available to everyone. They 
save precious time and fuel for the airlines, provide a 
priceless margin of safety for all. 


S Gpi- |H 

GENERAL PRECISION USORATORY INCORPORATED, Plesientvllle, N. Y. 


ENGmeens - gal 



The PLANE 

Convair’s F-102A, USAP 
single-seat, supersonic, all- 
weather, delta-wing fighter. 
The F-102A was the first of 
Convair's supersonic delta 
wings to become operational. 
It is powered by one Pratt & 
Whitney J-57-P-35 turbojet, 
with afterburner. 


The PROBLEM 

Canopy .seal. A positive seal 
must be maintained between 
canopy and fuselage to hold 
cockpit pressure. The seal 
must stay resilient when 
exposed to extreme tempera- 
tures at flight altitudes; must 
also resist a relatively high, 
concentration of ozone. 



The PART 

Silastic", the Dow Corning silicone 
rubber, was specified for this seal 
because of its elasticity at —130 F; 
its resistance to ozone, moisture, and 
extreme temperature cycling; and 
its low compression set. Silastic will 
meet your seal requirements, too: 
ask your rubber supplier for further 
information, or write Dept. 098. 








Announcing the formation of SPACE ELECTRONICS CORPORATION, an affiliate of Pacific Automation Products, Inc. to engage in 
deveiopment of Space and Base Eiectronic equipment • Dr, J, C. Fietctier, President • F. W. Lehen, Vice.president • 1200 Air Way, Giendaie 1, Caiif. 



WESTINGHOUSE INGENUITY Opens the Way to Better let Aircraft Performance 



1004 Jet Inventions 
in the Last 
Two Years 


Engineering and research scientists at Westinghouse 
made 1004 invention disclosures— each representing 
an improvement in jet engine design— during 1956 
and 1957. The number of inventions this year is 
keeping pace with previous years, proving that 
creative engineering at Westinghouse is striving con- 
stantly toward better, more efficient j’et propulsion. 

Westinghouse, designer and builder of the first 
American turbojet, now holds more than 175 U. S. 
patents— many of them basic patents — on the jet 


engine. A few of the Westinghouse “firsts” in the 
field include the axial flow compressor, iris exhaust 
nozzle, annular combustion chamber and step wall 
combustion liner. 

The Aviation Gas Turbine Division is a com- 
pletely integrated facility for design, development, 
testing and production of propulsion systems. For 
further information, write; Westinghouse Electric 
Corporation, Aviation Gas Turbine Division, P.O. 
Box 288, Kansas City, Missouri. 


you CAN BE SURE ...IP ITS 

AYestinghouse 



It takes brains . . . 


to guide a missile . . . meckaziical brains, 
that is, lilce this tough but tiny 
digital computer module. Aft/tfA has put 
a greet many brains to work designing a 
fully transistorized and miniaturized digi- 
tal computer, a criticol port of -Mece’s 
oU-inertiol guidance system for the Air 
Force ICBM Program. 


More brains, the human kind, are now needed for amta's 
inertial role in the Air Force ICBM Program. Specialized 
senior engineering and technical management positions 
with excellent growth potential ore now available. Write 
to AAA9A . . . Professional Personnel, Gorden City, N. Y. 
Prompt, convenient, confidential interviews. 


BoscM jutM/i coMJPOMumojy 



Astrodyne was founded early this year to bring to- 
gether in one productive group all the skills, experi- 
ence, and facilities it takes to design and manufacture 
America’s major solid propellant missile systems. 

From Phillips Petroleum Company came men 
with impressive backgrounds in research, design, 
and manufactureof superior solid jtropellants.From 
North American .Aviation came men who know mis- 
sile systems management, and who have designed 


and built the largest rocket engines in use today. 

Today Astrotlyne has the experience to design, 
develop, and manufacture complete propulsion sys- 
tems, extruded and cast |>ropellants. solid propellant 
rocket motors, ami boo.slers, and gas generator 
cliarges for auxiliary pouer units. 

Inquiries are welcomed on any phase of the solid 
propellant field — from preliminary design to quan- 
tity production. 


ASTRODYNE, INC. 

McGRSGOe. TEXAS 
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WHY RYAN WAS SELECTED TO BUILD THE 
JET PODS AND PYLONS FOR THE DC-8 



RYAN BUILDS BETTER 


AIRCRAFT • POWER PLANTS • ELECTRONICS^^^* 

Aeronautical Company. San Diego. Calif. 
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MAMMOTH EXTRUSIONS 


Big magnesium and oluminum extrusions produced from Dow’s 13,200 ton press 


A whole new range of king-size dimensions is nenv available 
for design engineers. Dow’s new 13.200 ton extrusion press 
at Madison, Illinois, is producing “special” sizes for quick 
delivery. These projects include work for aircraft and 
missiles, automotive, building, and highway construction. 
Here's what the big press can do in the way of magnesium 
and aluminum extrusions to meet your special requirements. 


rOA OtSCfllPTIVS irrfRATURC on 



Check this list: 

1. LARGER EXTRUSIONS. Sizes up to a circumser 
circle of 30“ 

2. LONGER EXTRUSIONS. Up to 80 feet in length 

3. THINNER SECTIONS. Down to 0.125" 

4. STEPPED EXTRUSIONS. Solid or hollow 

5. COMBINED HOLLOW EXTRUSION-FORGINGS 
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YOU CAN DEPEND ON 


E DITORIAL 
Space Team Leaders 


President Eisenhower’s nomination of T. Keith 
Glennan. president of the Case Institute of 'rcchnology 
in Cleveland, as adtiiiiiistrator and Hugh L. Dryden, 
director of tlic National Advisory Committee for Acto- 
nautic.s. as dcpntv administrator of the new National 
Aeronautics and Space Administration is the latest in 
a series of moves designed to get this ratal agency iirto 
dvnamic actioir as quickly as possible. 

Mr. Clemian's nomination to the N.ASA top post 
should be viewed from the perspective of the adminis- 
tration’s temptation to pass this juicy S22.500 a year 
plum to a purely political henchman as a patronage 
gesture- 

ill comparison with some of tlicsc types «ho were 
under active consideration, Mr. Glciinan's appointment 
is a step in the right direction. He lias sonic tcdiiiical 
background in electronics, a field in wliich the old 
NACA never needed much capability but wliicli is 
vital for tlie new space agency. He also lias experience 
in the Washington political mill as a former member 
of the Atomic Energy Commission. Mr. Glennan is 
no stranger either to the personnel, operating metliods 
or aehicseiiiaits of the National Advisory Committee 
for Aeronautics which will be the nucleus of liis new 
agency. 

In Cleveland, he had an opportunity to watcli the 
workings of the NAC.A's Lewis Propulsion Laboratory 
and knows well its able director. Edward R. Sharp, and 
his principal technical aide, Abe SiKerstein, wlio is 
destined to plav an increasingly important role in the 
space area of NASA. It is the Lewis Laboratory tliat 
has alreadi- explored new metliods of propulsion required 
for space exploration sucli as liigli energy rocket fuels, 
ion propulsion and nuclear powerplaiits. Mr, Clcmiau 
has a demanding and difficult task ahead of him. He 
will need all of the support tliat he can get from industry, 
science, government agencies and the American public. 

Mr. Glennan is particularly fortunate in having the 
personnel, laboratories and reputation of tlic N.ACA as 
llie nucleus for the new agency. It would be inijjossiblc 
to find a more solid, ready-made foundation on which 
to build the new venture.' Howei’er, we uiusl confess 
that wc share tlic general disappointment over the 
failure of the President to nominate Dr. Hugh L. Dryden 
to tlie top NAS.A post wliich he richly deserved, both for 
tlic outstanding technical record of NACA under his 
Icadenliip during the past decade and for lii.s selfless 
devotion to the service of his country in the face of the 
persistent prospect of much higher financial reward from 
priiate industry. 

Tliere is no glossing over the fact that Congress and 
the President liase given Dr. Dryden shabby treatment. 
Coming at the same time as the pointed omission of 
,Adm. Hyman Rickover. tlic pioneer in nuclear pouered 
submarines, from Wliitc House ceremonies honoring 
the transpolar underseas cniise of the Nautilus, it spot- 
lights one of the symptom.s of basic friction between 
scientists and military and political brass that has done 
so much to retard our weapons der-elopmciit potential. 

Wc are appalled and deeply disappointed by the 
pcrfomiaiice of certain mcnihcts of tlic IIoh.sc Select 
Committee on Astronautics and Space Exploration who 
marred an otherwise sound record with a bitter and 


thoroughly unwarranted attack on Dr. Dryden while 
tlic iiouiiiiations were under final consideration. Tlicrc 
is nobodi' in the House or Senate wlio can surpass Dr. 
Dryden’s record for selfless service to his country during 
tlie past two decades and particiilarlv during his lirillant 
tenure as director of N.AC.A since 1947. 

Wc suspect tlicre were tlirec main sources of con- 
gressional dissatisfaction with Dr. Dryden. ,M1 arc 
equally invalid. 

First, he was in the position, shared by so main 
military and federal agency leaders, of having to present 
a budget to Congress which evcrvbodi' agrees was 
grossly inadequate. NASA was permitted by the Budget 
Bureau, which still regards the whole exercise as a costly 
sop to public opinion and of little real value, about 
half tlic amount Dr. Dryden and lii.s cohorts proposed 
to support the initial space exploration program. 

Second, some committee members, wlio were impatiait 
to have photon propulsion perfected tomorrow and who 
demonstrate their emdition to scientist witnesses by 
"proving” how it is possible to go 20 mph. faster than 
iiifinitr. resented the rock-ribbed scientific integrity 
displaied bi Dr. Dndeii when lie refused to indorse 
proposals expounded b\' the ’’.snake oil" salesmen of 
space and stiibbonili’ insisted on a scientifically sound 
and valuable program. It is this sets fact that Dr. 
Dnden lias in the past had the moral courage and 
scientific soundness to resist fimilv the pressures gen- 
erated by technical "snake oil” salesmen that has made 
his administration of NACA so successful and iiniver- 
sallv respected in international technical circles. 

Third, some committee iiieuibets seemed to think 
that wild promises of "outninning the Russians” would 
accomplish more than a scientifically sound program 
s’igoroush' executed. Thev complctclv ignored the fact 
that, during the 10 sears of Dr. Dryden’s regime at 
NAC.\. this country remained significantly and consist- 
ently ahead of the Soviets in wliat was then NACA’s 
main area— supersonic combat aircraft. Here is the 
sad spectacle of a man who kept liis agency well ahead 
of the Sos’iets in technical deielopmeiit for 10 years 
being pilloried by some congrcssiiien because he prefers 
to back his po.sition with a record of solid perfoniiancc 
instead of "pie in the sky” claims which nobody could 
really substantiate today. 

It is no secret that Dr. Diydeii lias been bombarded 
with offers from private industry ranging up to six figures 
during the period when he has toiled earnestly and 
unconiplainingh’ on a government salary of $20,000. 
It is this example, phis tlic technical freedom and 
soundness of the NAC.A research and dcrelopment 
program, that lias kept dozens of its key technical 
people from drifting off to bigger financial rewards from 
private industry. 

It is a true measure of the man that Dr. Dryden was 
willing to accept the post of second in command of 
\.\S.\ where he will continue to work wliolclicartedly for 
the success of the agency's mission rather than chuck 
the whole situation with justified disgust, pluck an 
industrial plum and lease his congressional critics to 
be wnmg out bv the ‘‘snake oil” salesmen of space. 

Our hat goes off to Dr. Dryden!! —Robert Hotz 




This General Controls 3-way selector valve Is 
undergoing a vibration cycle of 5 minutes 
duration, 75 to 500 cps, at gravitational loads 
in the order of 10 g’s. Test specifications 
required fluid pressures of 1200 psi across 
two ports, with third port capped. 

Purpose of test was to determine leakage 
under vibrational stresses comparable to 
those encountered In the fuel lines to jet 
engine afterburners. 


Qualification report by an Independent testing 
laboratory stated that Internal and external 
leakage after vibration cycle was zero.* 

Every product In the complete General Controls 
hi g* line, ranging from gate valves to 
pressure switches, undergoes an exhaustive 
program of such tests before 
production release. 

Another reason why the General Controls 
hl-gT trademark has become a recognized 
standard of quality In the field of 
aircraft controls. 


WHO'S WHERE 


III the Front Office 

Brig. Gen. Bernard 5. Barron iUSMCR} 
and Lt. Col. I. Robert Kricndlcr (USMCR), 
directors. Mycale.x Corporation of .\nierica, 
Clifton, N. J. 

|ohii Spaulding, president. Skil Ccirp., 
Chicago, III., succeeding Bolton Sullivan, 
now l^rd chairman. 

George F. Metcalf, regional vice ptesi- 
duiil- Washington Defense .\ctivities. Gen- 
eral Klectric Co., Washington. D. C. 

Derek Richardson, vice prc-sident-aliimi- 
mmi sales. Metals Division. Olio Mathic- 
S01I Chemical Corp.. New York, N. Y. 

). T. Cataldti, \ice president-sales. Inter- 
national Rectifier Corp., F-1 Scgtmdo, Calif. 

Donald R. Spotz, vice president-sales. 
Pcsco Products and Moo.stci Divisions. 
Borg-W'arner Corp., Bedford, Ohio, 

William Jaroscak. assistant to the presi- 
dent, Midland Aircraft Corp., Los .Angeles. 
Calif. 

Robert C. Doivnie. assistant to the ptesi- 
dent. National Electric Products Corp,, 
Pittsburgh. Pa. 

Convair Division of General Dynamics 
Corp., has announced tlie following ap- 
pointments; R. B. Swanson, general man- 
aget-AA'asIiington, D. C., office and assist- 
ant to T. G. Lanphier. Jr., vice president 
and assistant to the president. Otlier AA’ash- 
ington office appointments: E. J. LcFcvnc. 
manager-.Air Force, and David Rowland, 
manager Army J. P. Shaw will continue as 
nianager-Navy and assume the post of as- 
sistant general manager. E. F. loncs. assist- 
ant tc the vice president. Washington's east- 
ern p-ihlic relations director. 

Honoris ami Elections 

W-lliarii Lictlcwood, .American .Airlines 
vice president-equipment research. Wa.sli- 
ingtoii, Fj. C, has been named the 195S 
recipient of the Dat.ici Guggenheim Medal 
for ‘'leadership and contimious persona! 
participation . . in developing the equip- 
ment and operating techniques of air trans- 

f. L. Singleton vice president of .Allis- 
Chalmers' Industries Group, ha.s been 
elected president of the National [-llcctrical 
Mamifacturcr.s .Assn., New A'ork, N. Y„ to 
fill the term of the late W. A'. O'Brien of 
the Cenetal Electric Co 

W. W. Wilson, Qantas navigator, has 
been elected chairman of the International 
,Airli--.e Navigators Council. 

Changes 

Arthur R. Christie a consultant to United 
-Aircraft Corp , East Hartford, Conn. 

Capt. F. D- Hall system general man- 
aget-Bight operations, Trans AA'orld .Airlines, 

Kenneth P. Bowen, assistant to the gcu- 
cral manager, Sicnacin Corp.. Burbank, 
Calif. Also; Charles C. Austin, Wright 
Field representative, and James M. Tomp- 
kins, Washington. D. C.. representative. 

William L- Vaughan, manager-purchas- 
ing. Solar .Aircraft Co.. San Diego, Calif. 

(Caiifinued on p. Ill) 


INDUSTRY OBSERVER 

► Scientists associated with Army’s satellite program believe manned space 
flight may be delayed by several decades if the ultra high intensity radiation 
discovered by Explorers III and IV (p. 32 and Aw Aug. 11, p. 20) 
extends indefinitely into the solar ssstem, doubling in intensity every 50 mi. 
as early data indicates it docs at altitudes up to at least 1,200 mi. One of 
Army's lunar probe shots will he instrumented to seek data as to bow far 
in space the radiation extends- Army also has reccised permission from 
.Adsanced Research Projects Agency to work on an additional three satellite 
projects, including a radiation test, an inflatable spjicrc and a cosmic ray 
experiment siniijar to tliat conducted by Explorer I. 

► Kanian Aircraft Corp., Bloomfield, Conn,, is negotiating with Britain's 
Fairey Aviation Co. Ltd. to produce Fairey Rotodvnc VTOL aircraft la 
the (l, S. under license. AA'orking arrangements for Kaman militarv and 
comincrcia! rights in the U. S. and its territories have been completed but 
formal license agreement has not been signed. 

► Most Soviet jet fighter aitcraft now in operation hast a thrust equal to or 
greater than their ucight. according to Russian designer A. \f. Mikoyan. 
AA’estern aircraft «ith similar characteristics include the Lockheed F-10-4 
and Canada's Avro CF-I05- 

► Sikorsky Division of United Aircraft Corp. cxjxcts to have the “'B” version 
of ih turbine-powered amphibious S-52 lielicoptcr flying early in 1959. New 
model will incorporate S-58 rotor system and new gear box. Upgrading of 
General Electric T58 engine is expected to produce up to 1,250 bp. Normal 
emise speed is estimated at 125 kt., as compared to 90 kt. for the S-62A. 

► One Soviet dtsign proposal for solving the .structural heating problem on 
high supersonic speed aircraft calls for a lavcr of PTbcrglas about one inch 
thick between the outer skin and the inner structure that bears the priniarv 
loads. Russians indicate that at one altitude and speed this insulation lavet 
would increase the time from three niimites to one hour that the inner 
stmctiire requires to heat from minus 60C to plus 80C. 

► Curtiss-AA'right Cor])-, General Electric Co. and Nnclcai Development 
Corp. of Am-rica arc making preliininarv studies for Atomic Energy Com- 
mission related to selection of n-actor concepts most promising for mobile 
use. Defense Department would like svstems of moderate pow-ct rating, 
extreme compactness, low weight, 

► Convair Division of General Dvnamics Corp. has ,in Atomic Energv Com- 
mission contract to survey all available information on lightweight shielding 
development, and to arrive at detailed requireinents for an experimental 
program neccssarv' for development of shielding for compact reactors. 

► Bell Aircraft Corp, is developing a high-jrerfnnnance inertial navigator 
designated the lli]>emas II under Amiv contract for use in connection with 
Anny's suneillance drone programs and .Air Force satellite and space veliicles- 

► Observatory of Bonn University has been chosen by the Army as the first 
official Explorer control station in Europe. U-S. nieasuring and recording 
equipment arrived just in time to facilihate reduction of data received from 
Explorer IV. Second European station will be at Heidelberg University. 

►Fucthcr studies of results of an underground explosion of a 1,7 kiloton 
unclear device in Nevada last September have led Atomic Energy Com- 
mission to conclude that devices 100 times that yield could be fired safely 
underground, both for weapons tests and peaceful uses. Explosion fused at 
least 700 tons of material and cnished about 500,000 tons of tnR to sand. 
Temperatures up to 194F stiU existed in tlie central region three months 
after the shot. 

► Ralpli M. Parsons Co., of Los Angeles, will make a survey of possible sites 
for missile test ranges in several NATO countries under a contract from 
NATO's Advisor)- Group for Aeronautical Research and Development. 
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Developed and produced by Radio Corporation 
of America for the U.S. Air Force, the Time- 
Division Data Link system employs digital 
transmission for the transfer of control informa- 
tion between ground environments and airborne 
systems. The use of digital techniques of high- 
speed computers brin^ the concept of automa- 
tion to the field of communications and guidance 


of airborne weapons systems. Applications of 
the system are: ground eonlrolled intereepl, mis- 
site guidance and control, return to base, en route 
air traffic control, automatic landing systems, 
tactical support. This new RCA development 
is compatible with NATO Data Transmission 
Specifications, and is of important significance 
both to military and civilian flying. 
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Air Defense Decision 

Problem of what mixture of defense wcapciiis will lx: 
chosen for use in flic near future (A\\' .^ug. 11, p. 21) 
now- is in the hands of the Joint Chiefs of Staff. They 
will make reeonimcndations to Defense Secretary Neil 
McElrov, who was briefed last week on the entire cci- 
tincntal defense pieturc by Director of Guided Missiles 
William lIoliida\’’s office. Congress had pushed the 
whole question of defensis-e weapons toward a showdow n 
l)\ reducing defense requests for USAF Bomarc and .Army 
Nike Hercules bases, and warning that the country 
cannot support warning and control networks, interceptors 
and a saricty of missiles all at once. McElroy has been 
directed to determine what missile or combination of 
missiles lie wants to defend specific areas- Pentagon 
obsersers bcliese the decisions mav invohf killing either 
Ihc Bomarc or Nike Hercules systems, 

R & D Funds 

Air I'orce channels 49% of its research and dcveloi)- 
iiient funds into priiate industry, Navy 47. and -Army 
only 41%, according to data submitted by Defense De- 
partment to the House Gosennnent Operations Com- 
mittee. Other funds go to; 

• Universities or other non-profit institutions; .Arim, 
11%; USAF. 10%; Navy, 6.1%. 

♦ Within government: Armv, 48%; Nasv, 46.1%; and 
USAF, 41%. 

Pyle Objection 

Civil Aeronautics Administrator James Pyle has taken 
issue with the airlines oser what he terms '‘distorted " 
use of the phrase "air traffic control delay” by airline 
station managers explaining late atris-als and departures 
to passengers. In a letter to 33 airline presidents. Pyle 
complained that this explanation by public address 
system and counter signs was "all too often used auto- 
maticallv” and called for a factual announcement of 
eacli individual delay when necessary as a means of 
building public confide-nce in airline operations and the 
:iit traffic control system. 

National Air Museum 

Hopes for approsal of plans and appropriation requests 
for a National Air Museum in Washington by the pre- 
sent session of Congress sverc resised last week when the 
House Public Works Committee reported out the Senate 
bill fas'orablv. Exact location of the museniii must be 
approsed b\- the National Capital Planniim Commission. 
The design must be approved bv the Cominissinn of 
I inc Arts. 

Runway Debate 

■Air Line Pilots Assn, says nmway configurations for the 
ptopose-d Washington International Airport at ChantilK. 
Va.. mav fail to meet the needs of jet operations for 
which it was designed. 

-ALFA spokesmen were particularly critical of an 
amiouncenicnt last week by the Department of Com- 
merce that 1,400 additional acres of land had Ixeu 
purchased to install dual east-west runwas-s. "I he runways 
will be shifted 20 deg. to the north to fake ad\-.mtagc 


of prevailing wind selocities. Asserting that their studies 
indicate winds in the area generally come from either 
a direct northwest or northeast direction, rcoresenfatives 
of the pilot’s organization contend the e-ast-west runways 
should be shifted further to a reading of Ix-tween 300 and 
310 deg. and the north-south runways 13 to 20 deg. to 
tlic northeast. Failure to do so. thev contend, will subjc’ct 
jet aircraft to "liazardons" ctosswind landing conditions. 

USAF Transports 

Ait Force bad a total of 1.113 four-engine transport 
aircraft as of Jan. 31, according to a USAF report to 
House .Appropriations Committee. Die largest numbers 
of the big transports were assigned to; Militarv .Air 
Transport Service, 604; Tactical Air Command, 106: 
.Air Materiel Command, 101; Strategic Air Command, 
100; U.S. Air Forces in Europe, 72; Air Research and 
Development Command, 45; Pacific Ait I'otce, 30; 
Heuclquarters Command, 22, 

No-Show Dispute 

Civil Aeronautics Boiird last week voted nnt to inter- 
fere in the current no-show- battle between .American 
•Airlines and a inajoritv of carriers fighting to retain 
possession of reeonfimation rulings in the plan. 

Complaints against Anierie-.m's filing to substitute a 
"verilicition" plan as a result of a May meeting of the 
Air Traffic Conference were made by Capital, Della, 
Eastern, National, Southern and Trans World .Airlines, 
all of which favored retention of rcconfirmation past a 
December 1 deadline voted bv .AT.\. In dismissing 
the complaints CAB tenned the issue a m.inageiiicnt 
responsibilitv but repeated its concern over apparent 
failure of the industry to extend the no-show plan 
bevond the Ekrccmber date and urged prompt action to 
assure contimiing efiectivc control of no-shows. 


Soviet Translations 

Foreign Technical Infoniiation Center authorized 
earlier this year by Congress to provide .American science 
and industry a central source for access to translations of 
Soviet technical information is now in operation. Tlie 
center, established as part of Departiiieiit of Commerce's 
Office of TcchniKil Services will publish abstracts of all 
articles appearing in 141 Sov iet Technical Jonnvals, trans- 
lations of important sections of "Referativnv-y Zhutnal," 
the Russian's own abstnict journal, and a scmi-montliK 
review of various areas of Soviet science compiled bv the 
Central Intelligence Agency. The center estimates that 
its vohime will average 50,(500 abstracts and 10,000 com- 
plete translation a year. 


Kunzig Appointment' 

Robert L. Kunzig, administrative assistant to the chair- 
man of the Civil Aeronautics Board, has been nominated 
by President Eisenhower to become a commissioiKT of 
the I'orcign Claims Settlement Commission subject to 
Senate confinnation. T'otmer chief counsel for the House 
Committee on Un-American Activities during the 83rd 
Congress, Kunzig has sened with the C.AB for the past 
three years. — Washbgton staff 
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Bill to Streamline Procurement Proposed 


Legislation introduced in effort to cut red tape, 
speed development, prodnetion of weapon systems. 


By Katherine Johiisen 

Washington— SHOcpini procurement 
legislation to rcinor e tpd tape and speed 
the dcs’clopmcnt and production of 
military weapons was introduced last 
ueek by Sen. Levetett Saltonstall (R.- 
Mass,), former chairman of Senate 
\nncd Scrsices Committee. 

The measure evolved from hearings 
ntfore the Senate Pteparedness Suhconi- 
mittee last January (AW fan. 20, p. 32) 
during which aircraft manufactutets 
and top miJitaty officcr.s protested the 
labstintiiinc procedures now in force. 

(t also reflects the \iews presented 
hy Dr. Sterling J. Livingston, professor 
at the Ilarsard School of Business Ad- 
ministration and president of Ilntbridge 
House, which has specialized in defense 
management studies. Commenting on 
the hill. Saltonstall said: 

“We cannot on the one hand criti- 
cize the Defense Department for de- 
lays and inefficicnev, when at the same 
time, wc impose inordinate adininistra- 
ti'c burdens through some of our 
statutes and neglect their modetniza- 

Key Provisions 

Key legislative provisions are: 

• “Comprative negotiation" would be 
encouraged. It would be elcsated to 
the legal status of contract by formal 
•idvertising. At present, anv negotiated 
contiact— compctitisc or otherwise— re- 
quires lengthy justification by the cou- 
Iracting officer as to why it was not let 
hy formal advertising. "Suitable qual- 
ity” would be gisen legal weight— as 
well as cost— in tlie letting of a nego- 
tiated contract. 

• '‘Performance s|jecifications” would be 
authorized, replacing elaborate detailed 
specifications now required. Salton- 
stall painted to "flagrant administra- 
tive log-jams such as ! 8-page specifica- 
tions which were prepatctl to describe 
:i ping pong ball." The Saltonstall 
measure reads that "specifications sliall 
describe property to be procured in 
terms of functional performance char- 
acteristics unless the head of the agency 
dctcnnincs tliat tire property will be 
procured more efficiently bv other 

• “Fijted-price" or "incentive” hpe 
contracts would be the rule— unless an- 
other hpe contract is specifically au- 
thorized by the agency head. 

■ Exemption from renegotiation would 
l>e extended to competitive negotiation 
contracts in which three or more sup- 


E liets participiited and to incentise and 
xed price contiacts, as vsell as con- 
tnicts let through formal adsertising. 

"Under the incentive contract, if a 
contractor effects savings, the bulk of 
those sar ings are returned to the gov- 
ernment and a small petcenfage re- 
tained by the contractor," Saltonsbill 
noted. "Thus, economy and efliciency 
are encouraged; but the Renegotiation 
Board recaptures these added profits, 
thereby nullifying the incentives to 
save for the government. Renegotiation 
sometimes takes five vears at great ad- 
ministratire costs to the gosemment.” 
• Decentralization of military snperxi- 
sion of research and development con- 
tracts is encouraged. Research and de- 
velopment contracts could pros’ide for 
the "adrisory engineering sctsiccs of 
netsonncl" of the militatr’ department 
letting the contract. The contractor 
would reimburse the department for the 
cost of the personnel serxices. Tliis pro- 
xision is designed to meet widespread 
contractor protests against large num- 
ber of clearances required at the Penta- 
gon or Wright Air Development Cen- 
ter. sometimes by officers or committees 
unfamiliar with the project details, or 
lacking in decision-making authority. 

• “Weapon system" procurement con- 
cept is expanded to all major military 
operational systems. Tlie assignment of 
design, dev elopment, and production of 
an entire weapon ststem to a single 
prime contractor. Saltonstall declared, 

has resulted in “speed, cfficicncv, and 
lack of duplication." The militarv de- 
partment letting the prime contract 
would designate a “svstem manager” to 
“exercise supervision and contrm over, 
and be responsible for. the procure- 
ment” of the entile weapon sv.stem. 

Saltonstall emphasized that the fu- 
ture security of the U. S. mav “depend 
almost entirely on out ability to produce 
military hardware in new technological 
fields at least as fast as the Russians 
could do so.” 

He protested "the requirements for 
contractors to submit every minute en- 
gineering detail to scores of offices and 
committees, while overhead costs 
mount and essential defense jobs are 
delayed.” Under his proposal, Salton- 
stall pointed out that "adequate au- 
thority would be delegated with respon- 
sibility. . . . With the removal of many 
unnecessarv, time-consuming and ex- 
pen.sive technical and administrative re- 
quirements. he would release the great 
energy of American industry and con- 
solidate authority with responsibility.” 


Saltonstall urged a complete investi- 
gation of defense procutcinent between 
now and next Januaty, preparatory to 
the consideration of new legislation 
promptly after the new Congress con- 
xcncs. In addition to his post on the 
Armed Services Committee, Saltonstall 
also is a high-ranking incinber of the 
Appropriations Committee and the 
Small Business Committee and the Seiv 
ale Republican Policy Committee. He 
has been a leading .Administration 
spokesman on a large number of defense 
matters. 

Small Business Role 

Each prime contract under the bill 
would provide for "full and ftec com- 
petition" for subcontracts with "prefet- 
cntial" treatment "to increase the piii- 
ticipation of small business concerns." 

Small businesses and the Senate Small 
Business Committee liave opposed 
"weapon system" procurement. 

Saltonstall called for "a new and real- 
istic” approach to the problem of small 
firms in obtaining defense business. He 
commented: 

"As weapon systems become more 
complex, small business lias less oppor- 
tunity to participate in prime contracts. 
If major prime contractors are required 
to use government procurement pro- 
cedures with respect to small business 
contracting, the ultimate share of De- 
fense Dcpartnicnt piocurcment dollara 
which end up in the hands of small 
business will increase rather than de- 

The underlying policy of tlie Saltoii- 
Stall legislation— decentralization of au- 
thority and responsibility both in the 
military and in industrv— has been advo- 
c:ited in congressional festimonv bv 
USAF Assistant ScCTetary for Research 
and Development Richard Horner, 
Navy Assistant Secretarv for Ait Garri- 
son Norton and Anny Director of Re- 
search and Development William H. 
Martin (AW Jiilv 21. p. 26). 

Dr. Paul I'ootc, Assistant Secretaiy 
of Defense for Research and Engineer- 
ing, however, has insisted on the neces- 
sity of close "higher control” (AW Julv 

28'. p. 28). 

Commenting that tlie militarv serv- 
ices reflect the view of their contractors, 
Foote told tlie Flousc Governiucnl 
Operations Committee: 

"Contractors make the point— and 
they are very emphatic about it— that 
‘you give us the responsibility for doing 
this and yon need not wotrv because vve 
will take care of it.’ ... It is absolutely 
essential that we bring all these compet- 
ing agencies together and discuss their 
relative merits. That is what thev are 
objecting to. Tlicy do not like it.” 
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Spucp Technology 

NASA Budget Cut to $75 Million 
By Senate Appropriations Group 


Bv Ford Eastman 

Washington— Funds requested to get 
Ihc new National Aeronautics and 
Space .Administration into operation 
were shislicd from SI25 million to S7i 
million last week by the Senate Ap- 
propriations Committee. 

reduced salaries and expenses ftoni 57 
million to 83 million, tcseatcli and de- 
velopment from S70.2 million to S33 
million and constmctimi ;ind equip- 
ment from S47.S million to 535 million. 

Included in the construction and 
equipment cuts was the elinmiiitinn of 
a 53.75 million item for construction 
of a nem- Space Projects Center at 
Beltsvillc, Md. 

In explaining its action the Com- 
inittee said the 5125 million requested 
plus the 5117 million to be transferred 
lo N.AS.A from the Advanced Rcse-arch 
Projects Agency in addition to the 
52'1-t million to be used bv the Defense 
Department on space projects of a 
inilihirv nature would total 5536 mil- 
lion for Fiscal 195<5. 

rtie Committee added that it be- 
lieved it would take time to ptoperlv 
plan for the new agency and thctcforc 


tecoinmcnded the cuts in the budget. 

The \.AS.\ Inrdgct request was at- 
tached hv the Senate Committee to a 
siipplcinental appropriations bill which 
alteadv had passed the Hovisc- If the 
Senate approves the Committee action, 
this means the bill would go to con- 
ference and conferees could not con- 
S'det am amount for N'.AS.A above the 
Senate figure since the House did not 

Howler, the amcinnt could be 
lowered or raised bv the Senate by re- 
jecting that portion of the Committee 
report before it goes to conference. 
Or, if the Senate approves the Coin- 
niittce report in full, conferees could 
then report the N.AS.A section in diif- 
agreenicnt and both Houses would then 
offer a floor amendment to rliange the 
figure. 

Surprise Action 

Tlie Committee action came as a 
surprise because of strong congressional 
criticism against tlic new agenev for 
not requesting mote monev. Most 
outspoken were members of the House 
Space Committee who said they wanted 
a ptngrani iircscnted which was designed 
to catch up to and surpass Russian 


achievements in space technology— nut 
one which would let the U. S. fall fui- 
tlier behind. 

Other action t.ifccn by the Senate 
Appropriations Committee included. 

• Rcstoicd S400.000 to National 
Science Foundation salary and expense 
requests to provide full budget esti- 
mate of S4.4 million required to com- 
plete funding for the National Rrtdio 
Observatotv at Creenbank. W. \'a, 
'nie total cost of the project is 59.530 
million and includes an 85 ft. radio 
telescope and a 140 ft. radio tele- 
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htopu will) higlily ip«ciiiti?:cd eiccttonic 

• Agreed with the House in providing 
S2.i million to complete the funding 
of the U, S. Internationiil Gcophvsical 
year program. ITiis is a reduction of 
S450.000 from the iinumnt requested. 

Meanwhile, formation of the new 
National Aeronautics and Space Ad- 
ministration (AW Aug.ll.p.lS) moved 
tloser to rc-.ilitv last wexth with Semate 
cimsidemHon of T. Keith Glcnnan as 
administrator and Hugh 1.. Drvden as 
deputy administrator. 

Following Senate confirmation of ap- 
pointments. NASA will come into ex- 
istence when the administrator an- 
nounces bv proclamation published in 
the Federal Register that the adminis- 

pared to discharge the duties and ex- 
ercise the powers conferred upon it bv 
the act. 

At that time, the National .\d\isoiy 
Committee for Aeronautics now headed 
by Dr. Dryden will cease to exist, and 
its functions and personnel will be 
transferred to the new agones'. 

'Ihc nomination of Olennaii, now 
president of Case Institute of Tech- 
nology. Cleveland, Ohio, was met with 
mix^ reaction in scientific circles and 
in Congress, primarilv because of the 
hope in some quarters that Dryden 
would be named to the top post. 

At the same time, however, it was 
felt that Glennan's record in business, 
education and the administration of 
scientific tcscatch rcptcseiit adequate 
qualifications for the position. 

Glcnnan, 52. a iiatisc of Knderlin, 
N, D„ became president of Ca.se In- 
'itute in IQ47 and. during his adniin- 

tration, the institution was tr, ms- 


formed from primarily a local school 
to a leading engineering school. Dur- 
ing his presidency, he scrs'cd hso years 
—1950 to 1952— as a member of the 
-Atomic Energy Commission. 

Currently, Glcnnan is a member of 
the board of the National Science F'oun- 
dation, chairman of the board of the 
Institute for Defense Anah'sis. a mem- 
ber of the board of directors of the 
Council on F'inancial Aid to Education 
and a member of the General Adsisorv 
Committee of the .AEC. 

In Ckseland, he lias served as cliair- 
nian of the Metropolihin Sen ices Com- 
mission and as a rnistee of the Clcic- 
land Clinic Foundation. 

Space Technology 


In the business field. Gleinuin is a 
member of the boards of the Clcicland 
Electric Illuminating Co., the Clcvite 
Corp.. Standard Oil of Ohio and the 
llarris-Interts-pc Corp. 

The new administrator entered Yale 
in 192-1. graduating from its Sheffield 
Scientific School in 1927 with a degree 
in electrical engineering, cum laiidc- 

Following graduation, he became 
i'.ssociated with the motion picture in- 
dustry and spent two years in Europe 
supersising the installing of sound sys- 
tems. Later, he became assistant gen- 
era! scn ice superintendent for Electrical 
Rcsearcli Products, a subsidiars' of 
Western Electric. In 1955- he ioined 
Paramount Pictures Inc., beenming 
studio manager in 1959. 

Glcnnan served briefly as an executive 
with Vega Airplane Corp. in 19-11 and 
then became studio manager for Samuel 
Goldwvn Studios- 

In 19-12. he joined the Columbia 
Uniifrsitv Division of War Research, 
sening first as administrator and then 
as director of the Nasi-'s Underwater 
Sound Laboratories at New London, 

After the war. Glcnnan became an 
executive of .Aiisco Corp., Binghamton. 
N. Y„ until lie left to become president 

Dr. Dn-dcn lias been head of NAC.A 
since 1947. during which time the or- 
ganization has made many outstanding 
contributions in the aeronautical re- 
search field. Prciiously. Dryden had 
served with the National Bureau of 
Standards, joining the oiganization as 
a phvsicist in 191 S and becoming head 
phi-sicist in 191S. lie holds bachelor, 
master .and doctor of science degrees 
from Johns Hopkins University. Balti- 


Martin Organizes Space Division 


W'ashington-Impnrtaiit step in in- 
dnstri-’s CKihition to meet the spice age 
lias been taken bv the Martin Co., 
whicli has created a Spice Flight Divi- 
sion to direct a six-companv team dc- 
leloping the USAF Dyiia-Snar orbital 
bomber. 

Unusual management features in- 
clude: 

• Division, located in Baltimore. Md.. 
is staffed by both Martin and Bell .Air- 
craft Corp. personnel. 

• Pre.sidcnts of the six com]>anics fonn 
a special consulting and advisory board 
for the project. 

Division alieadv is in operation. 
George S. Trimble Jr., former Martin 
lice president for eiiginceiing, is i-icc 
presii^cnt and the division's general 
miinagcr. .Assistant general nianiigcr is 


Roy I- Sandstrcmi. Bell vice prcsielcnl 
who is director of satellite and space 
ichicle activities for Bell's Niagara 
F'rontier Division. .A iminhcr of other 
Bell personnel already are located in 
Baltimore. 

lliis close- alliance is the strongest 
manifestation .so far of an increasing 
trend (AW' June If., p, 95) toward as- 
sociations of contractors Fonned for 
specific projects that is resulting from 
the shrinking number of weapon sys- 
tems and incrcasinglv higher costs and 
technical coniplexiti. 

Martin and Bell are joined bi Bendix 
.Ai'iation Corp.. Minneapolis-IIonev- 
wcll Regulator Co.. Goodveat Aircraft 
Corp. and -American Nfachine and 
Foundry Co. in the Dyiia-Soar competi- 
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Airframe and Engine Companies 
Report First-Half Income Figures 


Cunipeting team fur Dyna-Soai pro- 
duction is headed by Boeing Airplane 
Co., General Electric Co.. Riaino- 
W'Doldridge Corp.. Autonetics and Mis- 
sile Development Diiisions of North 
.American Aviation Inc., Chance Vought 
Aircraft, Inc. and Aerojet-General Cotp. 

Boeiiig has formed a systems manage- 
ment office, an organization to develop 
and pioiidc over-all management for 
projects employing space age tech- 
niques. This office has not vet been 
specifically referred to as a Dvna-Soar 
management organization, however. 

Dyna-Soar development is being di- 
rected by USAF and National Advisory 
Committee for Aeronautics- In ap- 
proximately a year, one team's design 
will be chosen for production. 

Extensile teamwork already under 
way indicates that the six-company 
-Vlartin team might be considering mak- 
ing other joint proposals rather than 
anticipating a break-up of tlic team at 
the end of the Dyna-Soat competition. 

Team system is an outgrowth of the 
weapon systems concept, but it repre- 
sents a large step beyond the looser 
grouping of contractors associated witli 
previous weapon systems efforts. 

Trimble said the companies "banded 
together because of the realization that 
no single manufacturer can muster all 
the highlv-spccializcd scientific, en- 
gineering and manufacturing skills and 
lacilitics requited for Dyna-Soar’s suc- 
cessful dei'clopmcnt." 

Trimble said most members of the 
Martin group hai'e been deietoping 

E liases or Dvna-Soar for a I’ear and a 
alf. “The prr^ess made so tar has 
demonstrated that effective and en- 
thusiastic coordination can be achieied 
bv such a team without a major shift 
of personnel or abrogation of team 
member identiti' of individual company 
policy," he said. 

Bell's Role 

Bell’s large role in the Dviia-So.ir 
development is based on its experience 
with the X-seties aircraft and its long 
advocacy of the orbital bomber concept. 
Bell will design and build the aircraft 
portion of the vehicle. 

Martin will establish configuration 
and design of rocket boosters— un- 
doubtedly modified Titans— and will 
cam' out an experimental aerodvnamic 
program for the complete vehicle and 
assemble a full-scale mockup. 

Bendix will work on communications 
MStems, telemetry systems, hydraulics, 
electrical power conversion, cabling and 
electric connectors. 

Goodveat will develop the cicw-cs- 
cape capsule system and radar system. 

Minneapoli^Honeywell will develop 
guidance and navigation si-stcms. 

American Machine and Foundry will 
design and manufacture ground 
h.indling and launching equipment. 
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New York— First half reports of most 
major airframe and engine companies 
were out by last week and the over-all 
results presented a mixed picture— some 
showing good gains, others declines. 

Continued pressure on profit margins 
is becoming a fixture in the industry 
(see tabic). Not all profit margins de- 
clined, but the declines outnumbered 
the gains. 

Dci'clopincnt costs, especially for 
commercial programs, were a drag on 
profits, notably in the case of I-'airchild 
Engine and Airolanc Coinpanv— Grum- 
man .Aircraft Engineering Corp. and 
General Dvnamics Corp.— and United 
Aircraft Corp. 

Lockheed .Aircraft Corp. on the other 
hand, repotted decreasing write-offs for 
its turboprop Elcctra tran.sport. This 
and added missile business produced 
record first half sales for the company 
of 5465,755,000 and a 29% increase in 
earnings from 57,570,000 last vear to 
59,745.000 tliis vear. First half sales 
last icar wore 5425.067,000. 

Lockheed President C. S. Gross told 
stockholders the company was en- 
couraged by its ability to bring in new 
business at a time of widespread change 
and uncertainty in the industry. 

Engineering development expense, 
particularly for such facilities as Pratt 
& Whitnev's new Florida Research 
Center, cut United .Aircraft’s first half 


earnings even though sales increased 
from 5604,014,634 fast year to 5635,- 
508.103 this vear. Net income declined 
from $25,747,810 last year to S22.377,- 
699 for the first six months this year- 
Expenses of its two nciv diiisions- 
missilcs and spec systems and the 
Norden dii'ision— also were a factor and 
the report pointed out the possibility 
that the Norden diiision may requite 
a new facility for engineering and pro- 
duction. 

Sales for the rest of the year are ex- 

t feted to remain at current leicls but 
nvet earnings were forecast because 
of continuing dcielopment expenses. 
However Pratt and Whitney has begun 
deliveries of jet engines for commercial 
transports and increased deliveries of 
tlicm in 1959 are expected to help 
earnings. 

Boeing Airplane Co. also reported a 
first half sales record, a total of S860.- 
755.458 compared with 5651.890,419 
last ve-ar. Net earnings of $19,572,567 
for the first half this vear compared 
with S16.502.200 last year. 

Unfilled orders. Boeing reported, were 
52.825 million, of wliieli orders for 184 
commercial jet transports amounted to 
5861 million. 

General Draainics blamed a slight 
deaease in first half earnings from 
520,536,958 last year to 520.051.967 
this vear— to write-offs for its commer- 



cial jet program. Sales increased from 
5745,711,359 last year to 5789,746,559 
this vear. 

Gfumiiiiin’s expenses on the Gulf- 
stream turboprop executise transport 
and other projects, a total of 55,525,000 
111 the first six months of 1958 cut 
earnings of 51,030,804 compared with 
52.125,469 last year. Sales increased to 
5107,552,602 for the first h.ilf this year 


a.« against last year’s 590.605,052. 
Gruiiiman said the high uutlavs would 
continue through this vear. 

Because of its h-27 friendship costs 
(AW July 28, p. 511, Kairchild’s first 
half loss amounted to 55.005,000 on 
.sales of 567.801,000. 

This compared with earnings of 
5452,000 on sales of 580.566,000 for 
the first half last year. 


Some Airlines’ Earnings Decline 


'Vashiiigton— United Air Lines last 
week repotted a net profit of more than 
54 million for the first six months of 
1958 as compared with 51.4 million for 
the same period of 1957. 

Profits from the sale of aircraft 
hrciught the net earnings total to 
54.159.514 for the first half of the vear. 
ss’hilc aircraft sales added 51,549,654 to 
net earnings for the same period of 
1957. Operating rcsenues for the period 
totaled 5148 million, reflecting an U'7 
gain oier last year’s figure for the 
period. Operating expenses increased 
8% for t(ie first six months of the 
vear, representing a cost of 5159, 
556.258. 

Other carriers indicated less import- 
ant gains or poorer net results than in 
first-half 1957, TTiev included: 

• Eastern Airlines announced ,r net 
profit of 54.9 million as compared with 
55.5 million for the first six months 
of last year. Operating resemies for the 
airline totaled 5159.9 million, or 1.2% 
abose last year's figure, while operat- 
ing expenses decreased bv 0.1^ to 
5129.8 million in this period. 

• Capital Airlines reported a net loss 
of 5728,61] during the first six months 
of this yeir as compared with a loss of 
5769,941 for the same period in 1957. 
Operating revenues of 550 million re- 
flected a gain of 56 million over the 
first six monih.s of last scar. Operating 
expenses of 549.7 million represented 
II cost innt-.isc of 56 million over the 
fust six montlis of last vear. 

• Braniff Airxvays repotted a net profit 
of 5870.869 for the six months ended 
June 30, a 4J% gain over curnings of 
5851,200 for the same period of 1957. 
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Operating rexenucs for the period were 
533-2 millian. as compared with 550.2 
million for the first half of 1957- Oper- 
ating expenses of 551. S million for the 
first six niontlis of this ve-ar were ap- 
proximately 55.4 million aboxe those 
of the same period in 1957. 

• Nortliwcst Orient .Airlines recorded a 
net profit of 5521,71 3 for tlie first six 
months as coiiipaicd with 5908.345 for 
the siinie period of last vear. This veat's 
figure includes 5429,479 income from 
property disposal as compared to more 
(lian one million dollars realized from 
the sale of aircraft during the first six 
months of 1957. The carrier’s operating 
icxcnucs for the 1958 period were 544 
million reflecting a 1 5% increase over 
the six month period last vear. 

• Continenfal Ait Lines reports a net 
loss of 531 5,827 for the first half of this 
year as compared witli a net profit of 
545.416 recorded for last scat's period. 
Operating revenues for tlie airline in- 
creased 19% to a new high of 512.2 
million for the first six montlis of this 
year over the 510.2 million recorded for 
the same period of 1957. Operating ex- 
penses, howexcT, increased 28% with a 
total of 512. 5 million for the first half 
of this year. 

• Seaboard & Western .Airlines had a 
net loss of 51.225.269 for the si.x- 
moiitli period of this vear as computed 
with a profit of S661.779 for the first 
h,ilf of 1957. 

• KL\f— Roval Dutch .Airlines reported 
a net loss of 5627.000 for the first six 
months of this year as compared with a 
52 million profit listed for the same 
period of 1957. Operating rexenucs de- 
creased 51 million during the first half 
of this XC.U from the S61 million re- 
corded for the first six months of last 
uar. Operating expenses for tlie for- 
eign carrier were 564.8 million as com- 
ixired with 539. 7 million for the first 
half of 1957. 

• Delta Air Lines in a prelimiiiarx' report 
to its stockholders announced a net 
profit of 51,065.153 for the fiscal vear 
ended June 30 as compared with a 
profit of 52.6 million last xear. Total 
operating rcxeniies for the' fiscal xear 
were 588. 1 million as compared xxith 
578.5 million operating expenses for the 


Tighter Scheduling 
Cuts Temco Costs 

Nexx- York— Temco Aircraft Corp. in 
a search common to the entire industrv. 
to cut costs, will save about 5700.000 in 
interest charges this year through tight- 
ened inxentorx control and scheduling, 
Temco President Robert .McCulloch 
told tlie New York Socictx of Security 
.Anaixsts here last xveek. 

'I'emco will process 520 million less 
of material in 1958 than it did last vear. 
McCulloch said, because the trend to- 
day is for high quality. low xveight 
jirodiicts, products that require the 
application of more .skilled labor and 
less material than in the past. 

Because of the closer .scheduling of 
suppliers and inoxement axvax- from the 
|)ractice of huxing large quantities of 
material for long production runs, 

times this year. McCulloch said. 

By carrying smaller inxentories. 
remeo was able to reduce its bank 
loans from approximately 515 million to 
54 million with the resultant saxing. 
Competition is groxving incrcasinglx 
intense, McCulloch said. 

"Competition is no hinga confined 
to the people xve arc accustomed to bid- 
ding against,’’ he said, "but now the 
large prime contractors arc bidding 
right along side of us. Tlicre are obvi- 
ously many desperation bids being sub- 
mitted against which xve do not haxc a 
chance, and, of course, xve haxc no de- 
sire to be kin to the cartoon character I 

ing the tattered tramp beating *^the 
slogan, I xv-as the low bidder." 

In the first half of 1938. Temco bid 
on 90 proposals, xxon 21. McCulloch 
said this w-as a pretty good batting 
axerage. comparatively. Tlie coinpiinx' 
now is wxitking on 25 proposals for con- 
tracts to be awarded by the vear end. 

McCulloch cstimatexl Tcriico sales bv 
1961 xvnuld be half airframes and haft 
missiles and axionic gear. lie estimated 
1958 total sales at 5120 million and the 
brcakdoxxii at 582 million niamifactur- 
ing subassemblies for others. SIS million 
for IR.AN and 520 million in missiles 
and avionics. 

Major subassemblies include: 

• Boeing B-52G aft section (58 ft.), 

• McDonnell F-101 aft section and 
photo nose, 

• Lockheed F-104 wings. 

• Raytheon Hawk win^s. 

• Lockheed Polaris engine casings, sup- 
plicd to Aerojet-General. 

New products and lecliniqucs Temco 
has developed include: 

• Method to braze stainless .steel 
honeycoiiib sections in double curxaturc 
with possible uses for Mach 5 airaaft. 
Temeo lias been included on the bid- 
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Boeing Proposes Mars Vehicle 

.Scale model of space vehicle to make clnsc-up studies of the planet Mam Is inspected bv 
Boeing .Airplane Co. ScienKsts Richard 0. AA’hIte (standing) and lleiirx K. Habeler. vehicle 
designers. Fiill-siaed vehicle would be 40 ft. wide and would xseigli 600 lb. Assembly and 
laniiching would be from satellite station at least 400 mi. above the cartb. Power would 
come from tlie snn and vehicle would orbit Mars in three years and tiieii return to the plat- 
form. An advanced optical .system would observe surface of Mars and relay data to earth. 
Cuidoiice would be bv built-in memotv. entrected as necexsarx bv star tnickiiiE system, 
rimist would be provided by ion accelerator. 


ders list for the North -•Anicricjn 15-70 
and F-108. which will haxc jxrfonn- 
anccs in this region. 

• Higher jx'rformancc version of tlic 
Corxus air-to-surfacc missile under bud- 
getary study by the Navy. 

• Iconarama an automatic multichan- 
nel txvo-or-thrcc-dimensioniil plotter for 
Iraffic control and missile range use. 
Ihc dcxico, xvhicb conxerts radar sig- 

an off-tlic-shdf item and has been de- 
livered to Patrick Air Force Ba.sc. Fla., 
the White Sands Proxing Ground and 
the Navy’s Pf. Mugu, Calif., range for 
monitoring range traffic. 

Tales Scores Kill 
On Kingfisher Drone 

Los Angeles— .An Ariiiv Talos guided 
missile registered a kill against a Lock- 
heed Kingfisher ramjet target missile 
which achieved supersonic speed after 
being launched from a Boeing B-50 
iiboxc M'hite Sands Missile Range, 
N. M, 

Radar data on altitude, .xpecci and 
course w-as fed into the Talos defense 
unit search svstem. 

Lockheed firing error indicator in the 
drone, basicallx an X-7, transmitted 
data to a ground rcccising station indi- 
catiiig that a hit had been scored. 

Kingfisher is equipped with a radar 
target augmentation dexicc to enable 
the target to simulate a number of 
aircraft and missiles. Drone also is 
equipped with a nose spike to facili- 

Bc-ndix is prime contractor fur Talos. 

Thor Delivered 
To Cooke AFB 

f irst Ilior iiileimediate range ballis- 
tic missile to be dclixered to Cooke 
.AFB for use in xarimis training pro- 
grams and in exaliiating test stands and 
firing equipment artixed there la.xt week. 
Shrouded nior, resting in horizontal 
position in transportcr-crcctor, w-as 
trucked along Pacific Coiist highway by 
a standard track-tractor towing tlie 
transporter, while a helmsnxan steered 
the teat xvliccis of the mobile ground 
support equipment. Trip of IhO mi. 
from Santa Monica to Cooke .AFB 
took 12 hr. 

Norway Inaugurates 
NATO Radio Network 

Paris-First sccHon of N.ATO’s nexv 
"forw-.ird scatter" communications sys- 
tem has gone into opetatioii in Norxx-ay. 
Norxx’cgian link is first step in a pro- 
gram which xxill connect N.A'FO com- 
mands from Norway to Turkey. Use of 
forward scatter system, N.ATO says. 


promises a military communication svs- 
tem which is "nearlx- jam-proof. " 

Technique iuxoixes use of UHI' 
radio signals transmitted at much 
greater power than used by comcn- 
Hoiia! UlIF sets. Signals ate beamed 
at a pre-selected tropospheric or iono- 
spheric layer which reflects small por- 
tions of the radio energy back to earth 
at pre-determined points. 

System is being installed throughout 
N.A'l'O area under the stipcrvision of 
International Standard Electric Coip., 
Nexx- York City, and Hycon Eastern, 
Inc., Cambridge. Mass. These two 
finns xverc gixen an 58.3 million con- 
tract by NATO in May, 1937. 

Norwax- was selected as first link 
partially because its geographic con- 
Sgutation made possible operation of a 
complete link in one country, rather 
than starting initially xxith sex'cral 
countries. Four stations arc used in 
the Norwegian setup, at Trondheim, 
Mosjocn, Bode and Oslo, the latter 
city being headquarters, Allied Forces 
Northern Europe. 


N.ATO has not rexealcd xvirere its 
second link will be added, nor has .i 
completion date or cost for the entire 
svsteni been fixed. N.A'l'O has said that 
under the new system onlx- 250 opera- 
tors will be needed for all of Europe. 
INing Ihc troposphere, messages c.m 
be transmitted up to 250 mi. If need 
be, the system can utilize the ionosphere 

Ford InstrumenI Gets 
Na\y Computer Award 

AA'ashington-Nax y lias axv-arded Ford 
Instrument Co., a dixision of Sperry 
Rand Corp., a 57.4 milUon contract 
for production of guided missile com- 
puters to calculate a surface-to-air mis- 
sile’s trajectory in relation to approach- 

'I'he computing equipment, xvill be 
used by Naxy aboard missile cruisers 
and destroyers now under construction 
whicli are scheduled to carry the Tartar 
guided missile. 
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Space Technology 


Radiation Poses Manned Space Problem 


B)- Philip J. Klass 

Iowa City, Iowa— Three basic ques- 
tions upon which tlic whole fiitiuc of 
manned space tsatcl may depend have 
been raised bv the cxtreiiiciv intense 
radiation discovered bv Armv’s Ksplorcr 
111 and confiniicd with the addition of 
important details bv reecnth launched 
Explorer IV {A^V Aug. 11, p. 20). 
Thev arc; 

• Radiation depth. Docs extremely in- 
tense radiation extend out into the 
solar system indefinitely or only near 
the eaith? Karlier. it was thought that 
radiation might be found within a thin 
belt which could be quickly penetnited 
bv space vehicles; now. scientists find 
that the radiation e.xtcnds at least to 
1 ,200 mi. with no sign of falling off. 

• Radiation gradient. Explorer 1\' data 
analyzed to date reveals that intensity 
of radiation doubles approximately 
every 60 mi. beginning about 2sQ mi. 
up. Important question is whether it 
continues to build up at the same rate. 

• Type of radiation. Originally, scien- 
tists suspected that radiation was due to 
electrons, which are only about l/!0th 
as lethal as protons. Explorer IV data 
raises the suspicion that radiation 
comes from more lethal particlc-s. 

Universitv of Iowa scientists headed 
by Dr. James Van Allen are preparing 
new instrumentation packages for Ex- 
plorer V and other Army space probes 


to obtain additional pieces of informa- 
tion about the nature and deplli of the 

If the radiation extends indcfinitelv 
out into space and if it continues to 
double in intensity every 60 mi. and if 
it consists of protons or other nucleon 
particles instead of electrons, tlic space 
traveler is in for a lethal trip unless 
the veliicle carries a huge ainnunt of 
shielding. 

I'or e.xainple. data analyzed bv Uni- 
versity of Iowa scientists reveals that 
scintillation counters in Explorer I\^ at 
1.200 mi. altitude were expose-d to a 
minimum of 10 roentgen hour if 
ladiation is electrons. 100 roentgen pet 
bout if radiation comes from protons. 
Radiation Dosage 

.Aeeordiiig to Atomic Energy Coin- 
mission figures, a person exposed to u 
total of 450 roentgen has only a 50-50 
chance of living through the next 50 

The AEC recommended that a maxi- 
mum safe weekly dnvige is only 0.5 

isarlv post-Explorcr III speculation 
that light lead shielding might prove 
sufficient to protect tlic space traveler 
has been shattered bv Explorer IN' 
which carried two Geiger counter 
tubes, one of them shielded vvilli A in. 
of lead. .At low altitudes, tlic lead- 
shielded counter experienced only 600f 


as many penetration.s as the unshielded 
one. But at higher altitudes and radia- 
tion intensities, the shielded counter 
experienced practically as many pene- 
trations as the unshielded one. accord- 
ing to Carl Mcllwain of the Universitv 
of lovv-a Pliysics Department. 

Intense radiation, if it extends for 
any great di.stance beyond tlie cartiv, 
may eliminate the possibility of obtain- 
ing usable photographs during a Umar 
probe, since film would be completeh 
filled by the radiation. 

Limited to small instiiimciit pavloads. 
Iowa University scientists arc proceed- 
ing with modest c-xperinicnts aimed at 
slowly cliiiiiiiating pteseni unknowns, 
according to George Ludwig, a member 
of N’an -Allen's |roup. For example, one 
cf the scintillation cmintcrs in the F.x- 
plorcr \' package is being modified to 
make it insensitive to electron radiation 
but without dulling its sensitivitv to 
|)rotons or other nucleon particles. If 
this scintillation counter records essen- 
tially flic same number of radiation 
penetrations as Explorer IN', scientists 
w ill know the radiation is predominantiv 
protons or other heavy particlcs. 

Once it has been established whether 
the radiation comes from electrons or 
fioni heavier particles, scientists will 
then be able to dctemiine the average 
energy level of the radiation, utilizing 
the ratio of penetrations experienced 
by the shielded and unshielded Geiger 
counters which will be Ciirricd in F.x- 
plorer N' as well as in Explorer IV. 

In subsequent space probes, scientists 
expect to substitute ion chambers for 
the Geiger counters in order to ineasiitc 
the ionization rate of the nidialion. 
vvhicli is a direct measure of the biologi- 
cal lui/ard involved for space travelers. 
Other Detectors 

If earlier tests .show the radiation is 
not from electrons, subsequent experi- 
ments will use different Ivpcs of detec- 
tor elements in the scintillation counters 
in order to establish whether the lieaw 
)xirticlc5 are protons. Alpha p;ittic!cs or 
olher nucleons. 

Each new bit of data, like another 
jiiecc in a jigsaw puzzle, will enable 
scientists to further narrow dowm their 
search for the b-jsic nature and source 
of tlic radiation. 

Tlie answer to the important ques- 
tion of bow far the radiation extends 
into space may come when the .Air 
Force or -Armv launch one of their lunar 
probes, or earlier if .Armv decides to 
try tor an extremely high apogee, highly 
tliiptical satellite orbit like that of Ex- 
plorer III. 
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University of Iowa scientists have 
analyzed the data from several hundred 
over-station pisses (not complete orbits) 
made tliiis far .and say all the data has 
been cxtrcinelv "self-consistcnt.” TTiis 
convince.s the scientists that their in- 
struments arc accurately reporting what 
they ate finding in space. 

Data analvy.ed to date has not been 
sufficient to cstabli.sh the relationship 
of radiation intensity to latitude and 
Imigitudf exa-pt to suggest tliat radia- 
tion is not svnimetrical with respect to 
cither. 

Explorer IV data also indiciites that 
the radiation is not isotropic— that is. it 
is not eqiiallv intense from all dircc- 

riiis lias been cstablislicd from the 
tvv<i-to-onc variation in tlic scintillation 
eouiitcr’s counting rate as Explorer IV 
tumbles pro|)ellet-fashion in its orbits. 
However, there is no way of establishing 
wluit direction Explorer IV's scintilla- 
tion counters are pointed at the instant 
of maximum intensity. 

Explorer IV data is being transmitted 
sinnilhineously by two tran.sinitte'rs. Tlie 
Navy Minitrack transmitter, operating 
at 10S.05 me. puts out about 25 milli- 
watts. Army Microlock transmitter 
operating at lOS is rated 10 milliwatts. 
Both ate expected to operate for ap 
proxiniatelv two months on their bat- 
Icrie-v before going dead. 

Despite the fact that Minitrack trans- 
mitter is opT.iting .It lower power level 
than in Explorers I and III, it has been 
giving much better performance. In 
earlier satellites, ground stations were 
alile to obtain telemetered data for 
about two to five minutes as satellite 
crime near, whereas Explorer IV is pro- 
viding a usable signal for 5 to 10 min., 
according to Ludwig. 

Westinghouse Given 
Shelter Contract 

NN'estingUouse Electric Corp. lias re- 
ceived purchase orders from Douglas 
Aircraft Co. for approximately SI. 7 
million in electrical equipment to 
power retraclablc shelters for Douglas’ 
Thor intermediate ballistic missile. 

Hie shelters will completely enclose 
the missile plus its iaiiiiching mech- 
anism. both of which will be positioned 
horizcmtallv on the firing pad. NN'Iicn 
prchiunch preparations are complete, 
shelter can be rolled back its full travel- 
ing lengtli to permit tlic Thor to be 
erected vertically on the firing pad. 

As part of the order, NVestinghoiisc 
will manufacture motors and control 
equipment at its Buffalo, N. Y.. plant; 
gear units at its Nutfall facilih- in 
Pittsburgh, live electrical units wfll be 
assemble at the company's manu- 
facturing and repair facility in Comp- 
ton, Calif. 
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Space T echnolofiy 

Satellites Not Missile By-Product, 
Jet Propulsion Laboratory Says 


By Russell Hawkcs 

Pasadcnu, Calif.— Satellites and mis- 
siles slionld be closely related tech- 
nically and organuuitionsilly but satel- 
lites must not be reg-.irded only as 
missile program by-products, teserse 
officers attending an Office of N'a'-al 
Research Seminar here were told. 
Kbcrbardt Recbtin of Jet Propulsion 
laboratory. California Institute of 
l echnology, was the speaker, llis con- 
clusions were drawn from a Jet Pro- 
pulsion Laboratory study for .\nny 
Ordnance Corps. 

.Arguing that satellite desclopment 
'hould not be segregated from missile 
programs, Rccbtin pointed out that 
reliability of a device is largelv depend- 
ent upon familiarity with it. At least 
until recently, only the military has had 
sufficient funds to perform the large 
numlwr of tests which proride this 

.Among the lessons to )>e learned by 
satellite agencies from past missile pro- 
grams is tnc enrions fact tb.it the final 


degree of success of a missile program 
can often be detected quite early in its 
development. If a missile program 
starts well, it gcnetally ends well. If it 
Starts w ith failures, it is rate that a suc- 

Oiie possible explanation is that the 
failing program took on more than it 
could handle. .Another is that teliabililv 
is strongly dependent upon good man- 
agement which is reflected in good 
missiles, while Ixid management leads 
to unreliability. 

Missile programs tan also teach 
satellite builders something about 
estimating the date on wliicn the re- 
search derelopmcnt phase of a pnv 
gram is complete. Dr. Louis G. Dunn, 
former director of Jet Propulsion 
Laboratury. once said of the Corpotal 
program that devehqnneiit svmild bo 
complete svhen three consecutise mis- 
siles had landed within one circular 
probable error of the target. 

Rcchtin says that in many missile pro- 
grams a strong correlation has been 
apparent between the thrcc-in-a-row 


criterion and the point at which, ni 
ictiospcct, the research and develop- 
ment phase has ended. 

Rcchtin also pointed out that ex- 
perience indicates that a missile can- 
not be regarded as a true weapon until 
it has undergone from two to three 
years of firing by military personnel. 

Rcchtin cited negative lessons to be 

said, "apparenth-. it is possible to de- 
lude one customer for a considerable 
length of time by prc.sentiiig a scries of 
more and more glorious proposals based 
upon earlier proposals, none of which 
are cieii out of the research and de\c1- 
c.|jmeiit woods- 

"W'liat seems to be still worse, it is 
possible to come up with pliaiitoin man- 
power for these jobs by saving, as eadi 
new proposal is prcsentdl, that the 
manjxiwcr is now available because the 
presioHS proposal-program is now well 

"It is worthwhile to compare this 
shell game with the Russian proposal 
system. I'ailure is a dangerous thing in 
Russia: therefore, some organizations 
accomplish their work in one year and 
roposc to do it in the next so that 
V the end of the second year they can 
always produce success. If parts of their 
work don't go well, they just don't 
ptMose them in the following year." 

Rcchtin attacked misuse ol tcchnir 
coimnittccs. He said that fccliniea' 
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Short stop for first U. S. Prop-Jet 


I ockheed's new electha . . • first 
j U. S. prop-jet airliner . . . has aueh 
advanced design features that ground serv- 
ice time has been cut to only 12 minutes. 

AeroShell Turbine Fuel, used exten- 
sively by prop-jet aircraft flying in the 
U. S. today, was selected for the proving 
flights of the EUcIra. 

Shell trucks, specially designed to serv- 


ice this new airliner, deliver over 300 
gallons of .AeroShell Turbine Fuel a min- 
ute. Fuel is pumped aboard into all four 
wing tanks simiiUiiHCOiiiil!/ through a new 
Lockheed single-point fueling system. 

Shell’s research in aviation aircraft fuels 
has always kept pace with aircraft devel- 
opment. Perhaps this is why the Shell fuel 
truck is such a familiar sight at airports 
everywhere. 



SHELL OIL COMPANY 
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— Ahead in Productivity 
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committees are seldom given a cliance 
to serve a useful purpose. "It is a 
recognized tactic of some officials, gov- 
ernnicnt or otherwise, to hand a com- 
mittee a loaded question in order to 
absolve the official himself of the re- 
sponsibility for decisions, lliis small 
group is not asked how the job should 
be done, but whether or not the par- 
ticular proposal is technicallv feasible. 
Obviously, there arc a number of tcch- 
nic.illy feasible things which should 
never be done at all and others which 
.should never be done by the proposing 

"Nonetheless, it is extremely rare for 
a committee to turn down a propos.il 
and instead, suggest that a different 
concern should be given that job. 

"It is still more tare for a com- 
mittee, asked how a job might he done, 
to question whether or not the job 
sliould be done at all. 

"Ihe reason is not that the com- 
mittee could not consider such possi- 
bilities. but rather that it was never 
a.sked to do so, and would probably 
never be used again if it did." 

Most technic-al committees arc com- 
posed of persons of quite high adminis- 
trative rank who seldom have more 
than two days a month for committee 
work, 'lliis situation makes many com- 
mittees easy marks for the familiar tech- 
niques of the "snow job.” Ihe com- 
mittee has little opportunity to absorb 
the material let alone offer construc- 
tive criticism. Rcchtin said. 

Canada May Choose 
Primary Jet Trainer 

Ottawa— Canada may be ready to 
choose a primary jet trainer for the 
Royal Canadian Air Force to replace- 
its present piston engine types, a report 
of a Canadian House dr Commons 
standing committee on estimates indi- 

The committee recommended replac- 
ing the RCAF's de Havilland Chip- 
immk and North American Han'atd 
(AT-6) trainers with a turbojet powered 
primary trainer, retaining the T-5' 
Silver Star as an intermediate trainer. 
I'his would eliminate high replacement 
and maintenance costs of present 
equipment, the committee said. 

hiost likelv choice would be tlic 
Canadait CL-'41, (AW Nov. 25, 1957, 
p. SI) which the company has been de- 
veloping with its own funds for sucii 
use. The committee visited Canadair’s 
plant and was shown the trainer before 
the report was written. 

However the RCAF has looked at 
various U. S. trainers as well and has 
given no formal indication of a prefer- 

Tlie committee also recommended 
that if the Canadian government went 
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production program, some cost sharing 
agreements should be made with allied 
n.itions vvlui could use the supersonic 
interceptor. Bv the end of the current 
fi.seal year in Nlarcli. 1959. Canada vvill 
have spent S400 million on this air- 
plane, or about SI! million for each 
of the 37 te.vt models that have been 
ordered. 

New Models Highlight 
Farnborough Show 

London-This year's Farnborough .Mr 
Show will have a mixture of civil and 
military aircraft new to the show with 
established models "for which there 
exists a steady demand," as the spon- 
soring Society of British .^i^c^aft Con- 
stnictors puts it. 

Among aircraft being displaved -at 
Farnborough for the first time will be 
two of special interest in the helicopter 
field— the I'alrey Rotodvne, and the 
twin-rotored. twin engined Bristol 192 
turbine lielicopter. 

Blackburn NA.39 naval strike bom- 
ber will get itv first public workout and 
will probably be flown by at supersonic 
spccds-as will the Faitev Delta 2. seen 
at last vear'v sliow. 

Rolls-Royce Tyne Ambiissadorwill be 
one of several new engine test beds. 

Among other planes on display for 
the first time: Saunders-Roe P-531 five 
seat turbine powered helicopter, West- 
land Westnrinster utility "flving crane” 


helicopter, dc Havilland Comet 4 and 
Comet >B. Handlev Page Dart Herald. 
Auster .-Mpha. ,4vro \'u!gui Mk2 and 
llnglish Hlectric Canberra T.l 1. 

Short SC.l vertical takeoff research 
airplane billed as the aircraft which 
points way to future supersonic airliners 
— wili be shown in the static park, along 
with sonic 20 other aircraft including 
pilotless Canberra drone. Shiickleton, 
Britannia and Sycamore helicopter. 


News Digest 


Grumman Giilfstrcain tuibopiop ex- 
ecutive transport made its first flieht 
last vvcck- 

Navy has lost five other aircraft be- 
sides a Grumman l'9F-8P Cougar that 

killing the pilot. Thc-sc were a McDon- 
nell F 31 1-2N Demon, a Douglas AD-5N 
SkvTaider and a lielicopter from the car- 
rier Saratoga and a McDonnell F2H-3 
Banshee and a North American FJ-3M 
I'uty from the Essex. All five were lost 
in operations at sea. but all personnel 
were rescued. 

English Electric P.IB will be called 
' Lighlning.” according to British .4ir 
Council. 

Vcrtol Aircraft Corp. plans to rehirc 
50 engineers as a result of receiving a 
contract for 10 Model 107 twin tur- 
bine helicopters from the Annv. 

Dr. 5\ illiam F, Durand. 99, one of 
the 12 original members of the Na- 
tional Advisory Committee for Aero- 
nautics and its W'orld 5\'ar I chainnaii, 
died in New York last week after a 
short illness. Often referred to as the 
"dean of American engineering." Dr. 
Duraiid had achieved prominence in 
both naval and aeronautical engineering. 
In 1941, he was the first recipient of 
the 5\’tight Brothers Memorial Ttopliv 
awarded by tlic National Aeronautic 
Assn, for his "sigiiificant public service 
of enduring v-.iliic to aviation in the 
U. S." He also had rcceiscd the Gug- 
genheim Medal "for notable achieve- 
ment as a pioneer in kiboratorv research 
and theory of aeronautics and for dis- 
tinguished contrihution to the theotv 
and dcsclopmciit of aircraft propellers." 
Dr. Durand retired from N.ACA in 
1933 but returned during W'orld 5\'ar 
II at the age of R2 to head its special 
subcommittee on jet ptO|)ul.sion. 

Australian Malkara anti-tank guided 
missiles will Ire tested on 7.000 acre 
range on the Solway Coast of Scotland 
next month. Malkara is 200 lb. ground- 
to-ground radio controlled weapon. 
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Congress Approves Federal Aviation Act 


Congress passes act eslablisliing independent Federal 
Aviation Agency; CAA, AMB to be absorbed. 


By Robert II. Cook 

Washington— Congress last week ap 
prosed tlie Federal Aviation Act estao- 
lisliing an independent Feder.il As iation 
Agcncs with only minor amendments to 
the administration's original proposal. 

The President's appros.il of the bill 
will immediately make effcctisc provi- 
sions prov iding for the formation of the 
new agcncs and for the qualifications 
of its first administrator who will be 
appointed by the White House. 

Remainder of the act will become 
cficctiso 60 days after the .idmiiiistrator 
takes office. 

The agcncs. wliich will l>c responsi- 
ble for the 0. S. airwavs svsteni, will 
.ibsorb the Civil Aeronautics Adminis- 
tration and tire Airss-avs Modernization 
Board. 

.As spelled out in the Ijill, the FAA 
Administrator would be responsible for: 

• Dcvelopniciit and 0 ]>cration of a com- 
mon system of air traffic control and - 


nasigation for both militars and cisil 

• Regulation of ait consmcrce in such 
a manner as to promote its safetv and 
fulfill the needs of national defense. 

• PromoKon and development of civil 

■ Control of airspace and the regulation 
of both military and civil flights in the 
interest of safety. 

■ Consolidation of rcscatth and de'sel- 
opment projects fot air navig-.ition as 
well as me installation and operation 
of navigation facilities. 

E-vtensive personnel transfers and rc- 
r.ssignmcnts from all existing govern- 
ment asiation agencies will become tisc 
first task to confront the new agency, 
according to Elssood Que.sada, special 
assistant fot aviation to the President. 

Qucs.ida said prcliininars plans al- 
leady arc under wav to carrv out the 
eliangeovct of duties, with a detailed 
"manning table" spelling out assign- 
ments and qualification c.xpccted to be 


a-adv within the next three weeks. lie 
particularly emphasized that the per- 
sonnel shift involves onlv a realignment 
of existing duties with no threat of 
hisvtr job classifications. 

Once the actual working staff has 
been assembled, k'.A.A can concentrate 
on the top priorities of dcseloping and 
implementing improved air traffic con- 
trol procedures pins an expanded re- 
search and dcsclo|)incnt program utiliz- 
ing current knowledge gained bv the 
Civil Aeronautics .Administration and 
the .Ainvays Modcmizatinii Board, of 
svhich Quesada is chairman. 

While generally sati.sficd with the bill 
as approved by Congress, Quesada savs 
that a section, allowing the President 
to place FAA under the De|)artiiient of 
Defense in time of war had casised con- 
fusion in some quarters. 

Thc authority, he explained, is pei- 
missisc language designed as an interim 
measure to protect military bases from 
loss of FA.A personnel during rime of 
war. In effect, it protects the militars 
from any such loss between the time 
the agency begins to operate and such 
time as definite legislation is proposed 
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Kngineering details of Russian Antonov .An-14 Little Bee light transport arc uncovered in this first drawing. Shown is six.passengei con- 
figuration, Dtliet models ate used for pilot training, agricultural^ missiom, forest patrol and sport activities. Rear door makes Little Bee 

or ice. Latest specifications from Russia show that the plane has a inaxinniin gross takeulf weight of 7.050 lb., wing span of 65 ft., wing 
area of 470 sq. ft. and b 56 ft. long. 


hi Inmdic this problem. lie added that 
legislation specially detailing the duties 
of cii’ilian traffic controllers assigned to 
iiiilitan- bases in time of war probably 
will be presented to Congress. 

In its final form, the Federal Aviation 
Act adopts principles of the Air Com- 
merce Act of 1926. the Civil Aero- 
nautics Act of 1958 and the .Ainvays 
Modernization Act of 1957, all of which 
-together svith anv otlier acts that 
niiglit conflict-would be aiitomatie.iily 
repealed upon the effective date of the 
I r^cral .Aeronautics .Act. 

The Airsvas's Modernization Board 
staff and projects would be united ii ith 
the CAA's Technical Development 
Center to form a concentrated research 
and development division. 

Civ il .Aetonautics Board remains rela- 
tively untouched by the now act. CAB 
will retain its authority for economic 
regulation of the airlines. However, it 
will lose its power to allocate aitsjMce 
and authority for the safety regvilation 
ol civ il aviation. Ilie Board retains re- 
sponsibility flit accident investigations 
and determination of probable cause. 

As reported out by a joint House- 
Senate conference, the hill calls for a 
civilian administrator with experience in 
a field direetlv related to aviation. 

•A proviso vi-as added to the effect that 
if the administrator is a former regular 
military officer, his deputv- should be a 
civilian without prior tegnlat military 

Conver.vclv, the bill allows appoint- 
ment of a regular militarv man as deputv 
if the chosen adininisttator is a civilian 
without prior tegular militarv scrviec- 

Assiinineo of adequate military repre- 
sentation in the new agenev is provided 


by authorizing the direct assignment of 
armed services personnel to the k'.A.A 
subject to the sole aiitlioritv of the ad- 
ministrator. Other amendments to the 
I'ederal Aviation .Act provide for; 

• Eight super-grade positions fot the 
Civil .Aeronautics Board were approved 
after the House deleted a provision for 
15. I'he positions ate not to exceed 
grades 16, 17 and IS. 

• Fiftv snpetgnidc positions were re- 
stored to the I'.AA after a House dele- 
tion of .1 prov ision fot 100. Ihe posi- 
tions arc in addition to those presently 
authorized for the C.AB, C.A.A and 
.AMB. Some super-grade positions of 
C.AB would be transferted to tlic Fed- 
eral .Aviation .Ageiicv. 

• Use of consultants was limited to 100 
clav'S in any calendar vear. 

CAA Reiiorts Plans 
For Control Facilities 

AA'ashington— Civ il Aeronautics Ad- 
ministration last week announced pto- 
tcdurcs for the iiiipleincntatian of its 
Fiscal 1959 air traffic control and navi- 
gation facilities program at a cost of 
5175 million. 

Largest program of its kind in the 
agency's hislory. it provides fot in- 
sbillation of long-range radar units for 
five C.A.A air route traffic control cen- 
ters and the u.se of radar information 
from 11 existing or planned military 
units from w-liicn information will be 
microwaved into C.A.A control centers. 

.A total of 19 airport surveillance 
radars (ASR) will be installed at C.AA 
traffic towers. 10 of which also will he 
equipped vvitli airport surface detection 


equipment (-ASDF.1. .Also included are 
42 radar beacons for radar units and 
six tor use with snn-eillance radar. 

The program furtliet provides 55,- 

255.000 for an ait traffic control opera- 
tional analysis for the CA.A Technical 
Development Center at Indianapolis, 

5820.000 for a rumvav extension at 
M ake Island and 51.2 million to rc- 
liabilitatc the airport at Nome, Alaska. 

In addition the program calls for: 

• Installation of instrument landing 
systems (ll.S) at 19 new locations, in- 
cliuling a second ll.S at four locations. 

• Control towcis for 25 airports- 

• Relocation of 10 air route traffic con- 
trol centers. 

• Installation of 62 Vortac systems and 
the integration of 1 50 existing A'OR 

Los Angeles ReneAval 
Recommended for SAS 

AA'ashingtoii-Scaiulin.u.iiii .Airlines 
Svstem last week w-as reeummended for 
j'rcncvv-a! of its Stockholm-Los .Angeles 
authority and a new foreign air carrier 
permit for a route to inchide Sweden, 
Denmark and Norway with the terminal 
point in Anchorage. .Alaska. 

In making the rccoiimicndatioii. 
Civil .Acronantics Board Kxaminet Leslie 
G. Donahue criticized as "contraiy to 
the intent of bilateral agreements" a 
rcqiie.st bv Trans World .Airlines that 
S.AS be kquired to submit to C.AB 
origination and destination studies of 
its traffic from the U. S. for March and 
September of each year as required for 
U. S. flag carriers. 
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Britannia Completes Half-Year in Serviee 


By Glenn Garrison 

New York— I'irsl turbine-powered air- 
liner to ply the North Atlantic per- 
fiiniicd Siitisfactorily during its first six 
months of serxice, accordiirg to British 
Oxerseas Airxvays Corp. and KI Al Israel 
.\irlincs. 

Lcuig-range Bristol Britannia turbo- 
prop was put into transatlantic serxice 
last December bv both cartiers- 

llieir exaluation of its operation dur- 
ing tlie first half-ytxir includes these 

• No icing jiroblenis liaxe been en- 
countered on the route. Proteus 7x5 
and 761 engines xxhieh poxxcr BOAC's 
Britannia 512s and HI AI's Britannia 
5 1 5s include modifications designed tn 
pres ent the engine icing xvhich plagued 
BOAC's Pastern operations xvith the 
shorter-rangc Britannia 102. 

• P'exv maintenance |)roblcnis have de- 
xx'iopcd xxith airframe and engines, 
hut a mmiber of bugs haxe shown up 
in eoniponents. particularly electrical 
units. NIodifications haxe been made 
and othcis are in process. 

• Cruise control techniques arc still 
being refined. BOAC as yet has no 
hard and fast rules lor cruising the 
Biitannia, but is incUning toxxard high 
S|)ced cruise procedure rather than max- 
imum range procedure. El Al has 
"tandardized its basic techniques, ex- 
pects only minor improxement to be 
cxtilxed. 

• Flight times haxe axeraged out about 
as .scheduled for BOAC. and no 
changes have been made in sched- 
ules. F.l .Al has been soincxvhat disap- 
(minted xxitli eastboiind times and lias 
increased casthound scheduled time 
slightly. BOAC made 46 unscheduled 
stops out of 209 crossings dutinB the 
(jcriod Dec. 8 through July 12. El Al 


nnc-stopped nine times out of 164 
crossings in six months. 

• Eseonomy of operation is attributed 
to the airaaft by both carriers. El Al, 
xvhich took a giant stride from Lock- 
heed 049 Constellation equipment to 
tile big turboprop, says the cost of a 
tnn-mile to the airline has been cut 
about 20%. 

Indications arc that the goxernment 
controlled carrier xvill make a profit this 
year for the first time in its history. 

Neither carrier found it necessary to 
proxidc any special maintenance facili- 
ties for the aircraft as such. BOAC's 
overseas aTrangements for spares liax-e 
folloxved the normal pattern used for 
other airaaft. Training also was stand- 
aid for BOAC. 

El Al Strotegy 

El Al. as a small airline, had a king- 
sized prohlcin in introducing a larger, 
mote complex aircraft of a nexv tvpc 
into its transatlantic operation. Train- 
ing and spares prucurement started a 
xva: before delixery of the Britannia. 
To keep the number of spare engines 
needed as loxv as possible, El .Al ar- 
ranged an engine exchange plan xxith 
Bristol Aeroplane Co. Under the plan, 
tim out or prematurely remoxed en- 
gines arc sent to London and exchanged 
tor zero time engines. .At the time El 
Al bought its Britamiias. overhaul 
period for the Proteus engines xvas 450 

It is noxv at 850 hr. and El .Al expects 
to rcxich 1,050 hr. hv the end of this 

El .Al set up a special technical 
pl.imiing and operational dexelopment 
dcpartinent to handle the problan of 
integrating the Britannia. After com- 
mercial service began, the members of 
this department xxere absorbed back 



National Builds Jet Hangar In Miami 


National Airlines hangar at Miami [iitcmatioiial .-Virport is designed tn provide siilfieicnt 
slanehion-licc workspace to accoiiiiiiodatc six Douglas DC-8s. Kacli cantilever projects 
112 ft. from -18-ft. xxide ccoter core. Weed Johnson Associates, Miami arcliitcctxiul 
cumpans, designed the hangar xx-hich is 450 ft. long. 


into their usual adniinistratixe func- 

Tlie airline also enlarged its training 
scliool and sent instructors and other 
key personnel to Bristol and to com- 

E onent manufacturers for training bc- 
ire the aircraft were delixered. Nexv 
hangar, xxorksliops and the like were 
built to handle the plane. Detailed 
maintenance schedule xxorked out in 
advance consists noxx’ of numbered 
checks, llic airline plans to change 
oxer to an equalized maintenance pro- 
gram soon, noxvexer, because it. has 
found that the coinplexitx- and size of 
the aircraft causes nnaccepfablv high 
times to accomplish numbered checks. 

El .Al has found the Britannia's en- 
gines xirtuiillv trouble free, it reports, 
T)ut xvould like to see considerable im 
proxeincnt in aircraft component relia- 
fcilitx’. Electrical svstems haxe caused 
the most trouble. Other oririnal diffi- 
culties xvere freezing toilet drains and 
(xrecipitation of condensed humidity 
tlnough the cabin ceiling. These faullis 
haxe been corrected. .All in all, bow- 
exet. El .Al feels that the number of 
bugs encountered in the Britannia 
contponents is reasonable for a nexv 
aircraft. 

FI .Al scheduled faster transatlantic 
flight times xx ith its Britannias than did 
BO.AC-8 hr. 50 min., casthound. 10 
hi. 50 min. westbound, compared xxith 
BO.AC's 10 hr. 4 min. and 11 hr, 58 
min. The Israeli carrier axeraged 10 hr. 
59 min. actual time xx’cstbound during 
the first six months, less than the 
scheduled time. Eastbound. howexer, 
the New A'ork-I.ondon actual time axer- 
aged 9 hr. 9 min. more than scheditlcd. 
So El .AI's casthound scheduled time 
has been changed to 8 hr. 50 min. Dis- 
appointing casthound results arc attrih- 
ulcd to less xvcstorly xxind component 
than expected, and to air traffic control 
difficulties. 

The eastbound traffic control penal- 
ties are much greater than expected, El 
■Al says. Tlie Britannia in high speed 
cruise prefers the same eastbound alti- 
tudes used bx’ piston airplanes, but the 
turboprop is faster, and controllers 
xx.int to iiold the Britannia more than 
an hour from the time a piston plane 
occupies the desired altitude. 

Eastbound flights xxithout traffic- 
inxposed time penalty ate rare, El Al 
reports. 

Manx- of the nine non-schcdulcd 
.stops (all of them were on London- 
Nexv A’otk flights) xxere necessary be- 
cause of terminal weather, according to 
the airline. 

BO.AC’s actual nonstop times have 
axeraged out to 10 hr. 4 min. east- 
bound— hitting the scheduled time on 
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the nose-and 1 1 hr. 40 min. xvest- 
hound. 18 inin. better than scheduled. 
'I he 46 unscheduled stops brought 
times for those flights to ax-cragos of 
15 hr. 56 min. xxestbiiund and 12 lit. 
4 mm. eastbound. 

'I'he British carrier uses both high 
.speed cruise and niaxiinmn range cruise, 
hut lately has been finding the high 
speed procedure mote suitable to its 
operation. This operation is carried 
out at just Ircloxx- Vv„ (maximum nor- 
mal operating speed) at maximum en- 
gine cruise rating. .As weight decreases 
and indicated air speed re-aches V^, 
altitude is increased usually in 2,900- 
ft. steps, reducing IAS bv approxiinatclv 
8 fo 10 kt. 

Fuel consumption in the BOAC 
Britannias has axeraged out at 650 ini- 

C srial gallons an hour on an oxer-all 
lock-to-block basis. El AI’s technique 
inxolx-es controlling cniisc for variable 
fuel reserxe. Re.serxe is adjusted as a 
fliglit progresses by going into longer or 
shorter range cruise, keeping fuel re- 
serve at the exact amount needed under 
actual conditions encountered. El .Al 
also points out that xery precise tech- 
niques of handling and cruise control 
are needed to avoid mushing in maxi- 
mum range step climb. Poxxet ax-ail- 
ablc for climb is the same as that used 
for long range cruise, so no reserve 
power is axailabie for step clinib. 

BO.AC began New York-London 
scrx'ice modestlv xvith oitce-xvecklx 
"fact-finding" flights, stepped up into 
txvo weeklx- round trips. Meantime, 
serxices through Montreal to ITefroil 
and Chicago were started in .April. The 
aircraft also serx-es San Francisco 
tlmnigh Nexx A'ork. 

BOAC mixes its seating configura- 
tions a xarietx of xvaxs in its Britannias, 
xxhile El Al carries 72 economy sears 
and IS first class and deluxe. Both air- 
lines say the airplane is popular with 
the passengers. 

Sample passenger load Factors on 
BO.AC’s Britannias show a 66% aver- 
age on 45 mixed class round trips bc- 
txxecn London and Chicago; 61% on 
12i mixed London-San Francisco 
round trips; 54% on 4J first class 
round trips bctxxcen New York and 
London. 

El Al carried 8,882 transatlantic pas- 
sengers during the first half of 1958, 
up from 3,453 for the first six months 
of last vear. During the last month 
under eonsideration-Junc, 1958— the 
carrier's transatlantic passenger load fac- 
tot was 87.7%. 

The airline says its Britannia service 
has greatly widened its range of custo- 
mers. Promoting the airplane has 
idenfified El Al beyond the passengers 
concerned primarily xvith travel to 
Israel. 

Not only did El Al go into service 
xvith a drastically different airplane 


fn-m its 0-19 Constellations, it also of- 
fered first class sctx ice tor the first time. 

To promote all this in the U. S.. the 
small airline decided to spend S2 50.000 
here in adxcrtisiiig and came nut xxith 
a full-page nexxspaper ad that excited 
a good deal of comment. The ad was 
principally .i photograph of the occaii, 
xxith the announcement that the At- 
lantic xxould soon be 20% smaller— xia 
the high-speed Britannia, of course. 
Among other dexices xvas the use of 
a new aluminum pa(>cr stock for pro- 
motional material "to reflect the gleam- 
ing skill of the Britannia. ” On the 
other side of the .Atlantic, El .Al ex- 
panded its sales force and xvaged pro- 
iiiotional c.impaigns at its main traffic 
generating points, Israel, London, Paris, 
and some other European stations. 
Delays Hurt BOAC 

BO.AC might have reason to be a 
little toiichx about its oxxn promotion 
of the Brihinnia. Some of the steam 
xvas lost because of delivery delays that 
put BO.AC's Britannias in setxicc later 
than advertised. 

Evaluation by its txvo transatlantic 
operators xvould indicate that the long- 
range Britannia is proving itself a suc- 
cessful airplane on the highly conipcti- 
tixe route. But a question remains: did 
the Britannia bow too late on the -At- 
lantic. only fo he obscured by the big 
pure jets xvhich will be fixing the route 
this year? 


Nexx' Y’otk— Britain’s Comet IV per- 
fonned last week at Nexv York Interna- 
tional .Air)sort for noise experts xxho, the 
British hope, xvill clear the four-jet de 
Ilavilland transport for scheduled trans- 
atlantic service into Idlewild this fall. 

Unofficial target date for British Over- 
seas Airways Corp. initial Comet serv- 
ice has been Dec. I, but the company 
hopes to better this and to beat Pan 
American’s Boeing 707-120 onto the 
run- The 707 is due at idlexvild later 
this month for restricted trial operation 
to Puerto Rico (AW July 21. p. 30). 

Pan American would like to begin 
service Nov. 1. To win the jet "first” 
on the Atlantic, BOAC xvill have to get 
the Comet into service in October or 
count on a delay in the .Aiiictican car- 
rier's schedule. With the uncerFainties 
vet tcinaining, the contest xvould seem 
to be still open at this point. 

Comet's Maiden Crossing 

Conret IV made its maiden Atlantic 
crossing Aug. 10 in a flight time of 8 hr. 
53 min. to Nexv York. Chief test pilot 
John Cunningham of dc Ilaxilland took 


BO.AC officials feel that the turbo- 
prop can hold its own for the first fexx 
xears of the pure jet age (AW Jan 27. 

S 43). And El Al .Managing Director 
rig. Gen. E. Ben-.Atzi believes the 
Britannia will give his airline a breath- 
ing space in which to study the jet field 
before deciding on future equipment. 

If International .Air Traiispott Assn, 
doesn’t adopt a fare differential plan for 
the Atlantic thus giving non-jet aircraft 
a new ecommiic lease on life, El Al will 
again be faced xvith a compete or re- 
treat decision in its transatlantic opera- 
tion. according to Ben-Arzi. The air- 
line's studies indicate that E! Al would 
need a minimum of tliree long-range 
jets for a smiiid 0|XMation economically. 
Hoxv much it would cost to acquire and 
operate such a fleet, and xvhetner suffi- 
cient income from the aircraft c.in be 
assured, are the txvo questions El Al 
must answer before it can decide 
whether to compete on the .Atlantic 
when the jets arc out in force. 

But the imminent appearance of jets 
does not present an immediate threat to 
El .AI's Britanniiis, the director said. 
Time adxaiiFagc of first operations xvill 
be curtailed by the need for fxiel stops, 
and Ben-.Atzi doesn’t expect nonstop 
transatlantic jets to be available in 
great numbers before 1962. 

E! Al last month teceixed a fourth 
Britannia from Bristol on a rental basis. 
It will be lepbced b\ a Britannia noxv 
<n order for February delivery. 


off from Hatfield at a maxiinuin gross 
wei^htof 158.0001b.^ 

Madr as to'candcr at altitudes of 
35,000 and 59,000 ft. .After 1 hr. 40 
min. on the ground at Gander, the 
Comet proceeded to New A'ork at 

35,000 ft. Headwinds averaged about 

Fuel Consumption 

On the westbound crossing, the 
(7onict burned about 7.920 lb. of JP-I 
fuel an hour. Drift climb technique 
would have cut fuel consumption bx 
about 440 lb. per hour, but traffic con- 
trol precludes use of Ihis procedure. 

The Port of Nexv York Authority 
stationed its sound consultants at points 
adjacent to and near the airport in the 
Borough of Queens for the Comet's 
takeoff tests. Noise was measured at 
locations 2§ ini. and 5i mi. from point 
of takeoff. Sound equipment was re- 
spotted for landing tests to locations 
1 mi. and 2 mi- from normal touchdown 
(loint. Simulated takeoffs and landings 
and flybys at various altitudes and poxxcr 


Comet Takes Idlewild Noise Test 
As Step to Transatlantic Service 
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NEW TOOL 
FOR USAF’s 
NEW TRAINING 
CONCEPT! 


To increase 

Air Force Cadets’ proficiency 
as they move into combat jets, 

Cessna’s T-37 jet trainer 
is now in operation. 

Advantages: 

unique side-by-side seating, 
slow landings 
with high speeds 
and high-altitude performance, 
easy handling. 

Cadets learn faster, 

USAF saves time, 
money. 

CESSNA AIRCRAFT CO., WICHITA, KANS. 




stttiiigs also ttete performed, tlie en- 
tire program consuming about T* lit. 

Tire Comet, in BOAC colors and 
first-class configuration, was ballasted for 
the tests to bring its gross weight up to 
the 1 1S.OOO lb. maximum amf to simu- 
late an actiwl schedule with 76 tourist 
passengers and a full load of fuel. It 
carried 72.000 lb. of fuel at initial ttikc- 
off. dumped 17,000 lb. over water in 
two operations and had 19,000 lb. of 
fuel remaining at the final landing. 

Maneuvering was done at altitudes 
up to 10.000 ft. and the plane report- 
edlv handled easilv in the tralJic pattern, 
accoiiiplishini regular circuit turns at 
HR let, airspeed. At maximum weiglit. 
the Comet used 5,200 ft. of the 9,500 
ft- mnwav for its hikcoff. 

Cameras aboard the Comet recorded 
instnnneiit readings at the sarious 
cheek points and conditions, and this 
data will he forwarded to Bolt. Ber.mck 
and Newman. Inc-, the Port -^utho^ih^s 
noise consultants- The test program was 
completed, but result' will not be 
mailable for sescr.i! weeks. 'ITie Comet 
R'tumed to Hatfield in 6 hr. 26 min. 
nonstop, fastest crossing by a civil air- 
craft. 

Plane was fitted with 57 seats. Nor- 
mal standard first class configuratimi 
incindcs 60 two-abre-ast se-.its In a for- 
ward and an aft compiirtment, but 
three scats svcrc renimeel to make room 
for flight recording instruments. Galley 
and two laiatories arc located forward, 
with two more laiatories aft. A non- 
|>ressurized cargo cnnipartment is lo- 
cated behind a coat room at the rc.ir 
Ilf the cabin. Baggage compartinents 
ate under the cabin floor. Other stand- 
ard configurations arc 76 tourist and a 
mixed arrangement of 45 tourist and 24 
first class. 

BO.AC plans to operate the Conwt 
nonstop eastbound and one-stop west- 
bound on the North .-Stlantic- Same 
scheduling prolably will apply to Pan 
•Amctican's 707-120. Pan American wilt 


get louger-range Boeings late next year, 
and BOAC will liegin receiiing its 
Boeings in 1960- 

Tests of the Comet I\’ for Air 
Registration Baird certification arc 
about 95?f complete, according to 
Peter Bugge, de Haiilland chief devel- 
opment pilot, who fltvi' as second pilot 
on the transatlantic trip. Remaining 
tests inehide 100 hr. of flying BOAC 
air routes, including the Far Eastern 
segments. 

First deliieries to BOAC oiiginallv 
were planned for Sept. 50. but now are 
expected earlier next month. One ad- 
vuntuge BOAC lias in the jet race is 
crew training accomplished with the 


Paris— P.in .\nieritan World .Mniilvs 
will liaie to temporarily shift its Paris 
terminal operation from Orly Air|)ort 
to Lc Boureet as a result of a Paris 
Airport .Aiithoriti Ruling that jet air- 
craft cannot land at Orb until runway 
extension work is completed. 

Extension work on the Orly cast-west 
lumvay won't be completed until next 
summer. Pan ,\meric.iii expects to start 
North .\tlaiitic jet scnice tiris fall. 
T'W.A, while its jet plans .ire still un- 
known. proh.ibly won't be affected bi- 
llie ruling since its North .Atlantic jet 
service will likeh start after the Orly 
runway.' ate reads. 

Ratiier tliaii haie two terminal serv- 
ices at Paris, one for its jet sersicc and 
another for its piston aircraft, Pan 
Anicrican already is planning to sliift 
oier to l.c Bourget. Once Orly is ready, 
then Pan .American will shift back. 

'ITie Orb jet ruling was made knowm 
rveentb' when Paris -Airport Authority 
appto'cd landings only at Le Bourget 
by new jet sersicc operated by .Aeroflot 


Comet 2E oser a period of time. 
This includes a recent scries of trial 
schedules on the .Atlantic route, with 
simulated landings at Idicsvild and 
actual landings at other North .American 
terminals. 

First dcUscry to BOAC actually will 
be the third production Comet I\'. The 
de Havillaiid aircraft here last week 
w-as No. 1, and No. 2 is in the pressure 
tank. 

Among the 22 persons making last 
week's transatlantic Comet trip w-as 
k'erd Greatrex. dirtx:tot of Rolls-Royce’s 
fliglif deselopment establishment, iiiuler 
whom suppressors for tlie Comet IV’s 
Ason RA29 engines wete diwcloped. 


(.\\V .Aug. II, p. 5?i and Czecho- 
slovakian .Airlines C.S..A. Both lines arc 
using rii-lDds. Aeroflot on Aug. 4 
made its first cnmmercia! flight into 
Paris, flving from Moscow in 5 hr. 5 
min. with 16 passengers and 450 lb. of 

otli .Aeroflot and C.S..A. are required 
to follow a new procedure establishecl 
hi' tlic .Airport .Autliciriti wliicli includes 
the rcquireineiit that oidv dajtiiiic take- 
offs and landings will be permitted and 
rapid clinibiml to 1600 ft. must lx: 
expected immediately after takeoff. The 
Paris .Airport .Autliorits noted that the 
same regulations will ap|>b' to Pan 
.Anicrieaii Boeing "0" aircraft when 
operating at-Le Bou^et. 

Rea.soii for tlic Orly ban is that the 
onb lunn-.n presentb asailable for jet 
operations is nortli-soutlt. Btit using 
this tumvay. Airport .Autliorits says, 
would require low altitude flights oier 
populated regions. East-west rumvai. 
being lengthened to 10.800 ft., won't 
imobc flights mcr large populatimis. 


PanAm Plans Paris Airport Shift 
To Avoid Delaying Jetliner Service 
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GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 



designed for low break-even load factors on local service operations, 
Proved popularity — big capacity... Viscounts have boosted load factors 
an average of 35% worldwide . . . new plane will accommodate 54 to 65 
passengers with ample baggage and mail space. 

Dependable, economical Rolls-Royce power... four Rolls-Royce Dart 
506 jet-props . . . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000) . . . 
300 mph at 10,000'. 

Fast intermediate servicing and terminal turn-around . . , can operate 
up to five 100-mile sectors without refueling and with a minimum of 
ground handling . . . integral, hydraulically-operated stairs . . . safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 

Jet Age growth for local service carriers and the areas they serve . . . 
faster schedules and modern jet-prop equipment mean new business 
traffic and accelerated growth . . . size of Local Service Viscount is 
adequate to absorb future payload increases. 

For informalion, eontaet: Chrulopher Clarkson, U.S. 
reprtsenlolive, 10 Rockefeller Plaza, New York SO, N.Y. 

NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT . . . 



POWBRSO BY FOUR ROUS-ROYCB DART BNOMeS 


SHORTLINES 


► Allegheny Airlines reports a new com- 
|xiny traffic record during July with a 
total cif 8,075. ’-14 tevenue passenger 
miles. The airline also has had a 
stead) gro'vth in air freight traffic which 

^Canadhin Air Trans]>ott Board has 
established a new regulation t^uiring 
all non-schcdulcd non-Canadian air 
earners licensed h\' the Board to fly into 
Canad.i to file annual reports in Ott.ma 
b) March 1 of each year, 'I'hc reports 
nnist siunniarize flights and traffic 
carried into and out of Canada on such 
fliglits but docs not specify how de- 
tailed the calendar vear reports must be. 

► Icisli Air Lines lias Opened a new office 
in Boston to handle passengers and 
traffic passing in and out of tliat city 
sslien the Irisli oirticr begins scheduled 
serv ice to Sliannim and Dublin on Oct- 
Q- Tilt offices have facilities for sales, 
icsersations and ticketing operations. 

►LAV. the Venezuelan airline, cat- 
ried 20,749 passengers on its routes 
between the U.S. and Venezuela dur- 
ing the first three months of 1958, a 
15^ increase oier the same period of 
last year. L.W flew 9,048 passengers 
•lOuthbound and 11,701 northbound 
during the period as compared witli a 
total of 17.980 passengers in the first 
quarter 1957- 

► Luftiiansa ^Vcst German Airline has 
iMinouuced that Rhein-Main Airport at 
r'rankfiirt lias been designated as the 
I'cdcial Rcpulilic's first coinniercial jet 
airputt- The field's main runway has 
been lengtliened to 1.87 ini. .and pre- 
parations are undemay to enlarge ramp 
facilities and new departure waiting 
rooms and arrival installations. Trank- 
furt was to become Europe’s fourth free 
port of entry on Aug. 15. 

► Mohawk Airlines effective Aug. 13 
iloes not reqrttrc passengers traveling 
soldv over Mohawk routes to reconfirm 
their rcsenations or acquire their tickets 
in advance. .Aimed at reducing passen- 
ger incomentcnce. tlie new policy is a 
result of recent Civil Aeronautics Board 
approval exempting Moliavvk from the 
tnrcc-part No-Show Control Plan which 
Atohavvk had voted against. 

► Com|)ania Cubana dc Aviacion is in- 
aca.sing its Bri.stol Britannia order from 
hvo to four. First Cuban Britannias 
arc scheduled for deliverv late this vear, 
with the second two scheduled to ar- 
rive ill the spring of 1959. Bristol and 
Cubana have agreed to form a joint 
engine overhaul base at Havana. Total 
orders for the turboprop transport now 
stand at 76. 


AIRLINE OBSERVER 

►American Airlines is now thinking io terms of January for first jc! services 
instead of late this year as previously announced. Later inaugural plan is 
not tlie result of unforsecu delavs, but of “a more realistic ap|>taisal of tlic 
tequircmcnls of training and otlier pre-service activities.” 

► Amctie.m .Airlines will use the speed advantage of its Ctmvair 600 jet 
transports f.AAA' Aug. 4, p. 38) to trv to capture a competitive lead in the 
New Yotk-I.iis .Aiigdes market. Carrier will inaugurate a "Blue Streak" non- 
stop service with the tutbofan airliner, which reportedly niav have a 45 
minute transcontinental advantage over jet transports. American recently 
ordered 25 of tlic area rule design Convairs for delivery in 1961-62. 

► Flight Safetv Foundation re|xirts evidence of lieavv mental and jiltysical 
strain on Civil .Aeronautics Administration radar operators working in traffic 
control. In on-the-spot studies to establish criteria for traffic controllers, the 
foundation found that, during an eight-hour period, the average radar oper- 
ator slumps from a |>osition approximately 20 incites from the screen to one 
onlv' a few inches away as result of fatigue. In studies at Chicago, Pittsburgh 
and AVashington. ojicmtors were given physical examinations u|ran reporting 
and leaving duty shifts. During working hours, blood ]>rcssiirc readings were 
taken even- 20 minutes in addition to finger tcni|>CMttircs and rate of eye 
blinking, and photographs were made every 15 seconds to sbidy dilation of 
the |Kipil of the eye. 

► Aeroflot, Russia's state-owned airline, is showing significant traffic gains, 
according to Chief Air Marshal Zhigarev. Marshal Zliigarcv reported in 
Izvestia that the Soviet airline flew 67.9% more passengers and 28.3% 
more ton miles during the first half of 1958 than during the s.ime period 
of 1957, Zhigarev also contends that the Tu-104 jet transport is no more 
noisy than anv other foreign plane, adding that the Soviet Union is willing 
to place the aircraft on a regular Moscow-I.ondon flight on anv day acceptable 
to the British. British authorities, however, sav that it is questionable if the 
two govcrnincnts will agree to the new service unless the Soviets carry 
thrimgli their promise to equip the jet airliner with acceptable noise sup- 
pressors. 

►Capital Airlines lias formed a special Cost Reduction Task Force in an 
effort to reduce heavy overhead costs on a system-wide liasis. Meeting twice 
a week, the group is currently examining efficiency of the airline’s general 
office de|>artincnts in Washington before beginning a field investigation of 
station costs. 

► KI.M Roval Dutch Airlines is installing closed circuit television cameras 
ill its new turboprop test bencli at Schipol .Airport. -Ainstcrdam. Television 
is expected to solve |)rohlcms encountered with limited view observation 
windows used during eight-hour engine test periods. Bench will he used 
for routine chccfc.s on KLM's Rolls-Royce Dart engines used in the A'ickers 
Viscounts and the .Allison engines which power the 12 Lockheed F.lectras 
on order by tlie airline. 

► Russia is .shi|iping record quantities of airfreight to its .scientific stations 
on drifting ice packs near the North Pole. Airlift requirements of the .Arctic 
points, according to a report in Izvestia, have Iseconic so great the USSR 
plans to put new 11-18 Moskva and An-10 Ukraina foiir-tnrbo|>rop tran’s^rts 
on this siipjilv nm befote the end of the year. Soviet Polar Stations 6 and 7 
icceiitlv received over 300 metric tons of airlifted cargo in less tlian a month. 

►Ilt-.ivv backlog of congressional business has resulted in the gtaiifing of 
a oiie-vear extension of present airline pass privileges. Civil .Aeronautics 
Board la.st October told airlines to tighten tlicit pass policies hut suspended 
Its order four months later in tlie face of heavy opposition from the carriers 
until Sept. 1. C.AB hoped for congressional action during this session on 
amendments tfi the Civil Aeronautics Act to resolve the issue, but has now- 
advanced the suspension order to Sept. 1. 1959- 
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ROLLS-ROYCE DEVELOPMENTS 

Power growth of the Dart prop-jet 


Dart prop- jets of 2,100t.e.h.p. now being delivered, compared with 
the first production engines suppiied in 1952, give — 

36% more power for take-off 

12% lower specific fuel consumption 

12% higher power/weight ratio 

During the five years since it entered airline service the overhaul 
life of the Dart has been raised as far as 1 ,900 hours. 

Dart engines of 2,660 t.e.h.p, for delivery in 1960 will show the 
followina improvements over the first production engines — 

73% more power for take-off 

15% lower specific fuel consumption 

36% higher power/weight ratio 

Work is in progress on versions of the Dart at higher powers 
and lower fuel consumptions, and a 25-hour test has already 
been successfully completed at a rating of 3,200 s.h.p, for 
take-off. 


—another technical advance in 


ROLLS-ROYCE 

GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENCIHES • MOTOR CARS • DIESEL AND PETROL ENGINES ■ ROCKET MOTORS • NUCLEAR PROPULSION 


Airline Traffic— June. 1958 
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SPECIAL BULLETIN...NEW 
BRISTOL PROTEUS RECORD... 
NOW APPROVED I600-H0UR 
OVERHAUL LIFE AFTER ONLY 
18-MONTH AIRLINE SERVICE 


From 500 to 1300 to 1600 hours in 18 months of air* 
line service . . . over the world's longest, most exacting 
routes- Dramatic proof of the remarkable efficiency and 
reliability of the Bristol Proteus 705 jet-prop. 

First axial engine on the world's international routes, 
the Proteus is also the first engine to feature the free- 
turbine system, pioneered by Bristol. This system gives 
tfexibility in choice of power and propeller speed, produces 
remarkable efficiency over a wide range, and results in very 
low noise and vibration levels. 

Proteus has the lowest specific fuel consumption of any 
gas turbine in service— military or civil, 

Proteus powers the Britannia. The Bristol Proteus, most 
powerful jet-prop in airline service, powers the giant Bristol 
Britannia— currently setting new standards of speed and 
vibration-free comfort on world-wide routes, 

Bristol's famous engines. Proteus is only one of Bristol's 
famous engines. In addition, there are: 

Orpheus— a lightweight, medium-thrust turbojet with an 
outstandingpower/weightratio.Aderivativeofthe Orpheus 


—the Wright TJ 37— has been jointly developea ny Bristol 
and Curtiss-Wright. 

Thor— a fully developed ramjet engine, designed for com- 
plete reliability in starting and flight. 

Olympus — remarkable for great power at high altitude and 
very low fuel consumption. Bristol and Curtiss-Wiighl have 
jointly developed a civil version of the Olympus, the Wright 
TJ 38 Zephyr. 

Centaurus and Hercules— radial piston engines with 
Bristol pioneered sleeve-valves. ..renowned for exceptional 
reliability and long overhaul life. 


Bristol 


Siddeley 


4? 




TOMORROW’S AIRCRAFT FLY TODAY 


Tomorrow’s aircraft fly today 
In the IBM Simulation Labora- 
tories at Owego, N.Y. Unusual 
simulation techniques, uniquely^ 
Integrated, evaluate under 
flight-test situations such alr- 



and navigational computersand 
stellar Inertial equipment. Fa- 
cilities for flight duplication 
Include analog computers, 
Model 704 digital computer, 



IBM 


SPACE TECHNOLOGY 


Soviets Report to IGY on Satellite Dog 


Moscow— Details of biological experi- 
ments with Laika, the dog which li\ed 
for sc\en davs aboard orbiting Sput- 
nik II. were rescaled bv Rii.ssian scien- 
tists recently at an International Geo- 
physical Year congress here. 

Report on Uiika indicated weightless- 
ness mat' be less of a problem in space 
trascl than was ptesioiisly anticipated. 
One top Soviet scientist said he be- 
liesed man could survive witlirmt ill 
effect any weightlessness encountered 
during a period of trascl. at least to the 

T he Laika paper was one of a number 
of reports on rocket and satellite pro- 
grams exchanged by Soviet and Amer- 
ican scientists at the congress, held to 
evaluate the first sear of the IS-montli 
ICY |)rograni. Privatclv, some Amer- 
ican scientists complained that the 
Kussian.s were withholding basic data 
im Soviet satellites whiclt Americans 
alaady haw published on tlic U. S. 
I’A])lorer and N'anguard projccts. 
ftussians Withhold Data 

Specifically mentioned was the lack 
of information on Russian orbital ele- 
ments— a piece of information which 
would lead to computation of liiunch- 
ing sites, which never have been an- 
lunmced by the Russians. 

.Americans attending the sessions Siiid. 
however, that their Soviet colleagues 
were both crHiperative and friendiv in 
the exchange of most data. In addition 
to rockets and satellites, symposia and 
working meetings were licld on such 
subjects as oceanography, cosmic radia- 
tion. nuclear radiation, geomagnetism 
.'lid seismology. 

Otlier data released on Soviet satel- 
lite ptogmms Included papers on solar 
Ixitteries and cosmic radiation. Amer- 
ican Robert Jastrow of the Naval Re- 
search Laboratory delivered a paper on 
the tracking of Sputnik I during its final 
davs which sliovved the rocket casing 
landed in outer Mongolia. This was 
the casing which Premier Nikita 
Khrushcliev, with the backing of tlic 
Soviet Academv. charged landed in 

Laika Observed 

Paper delivered by Soviet sp.ice biolo- 
gist \Tadimir Y.izdovsky said observa- 
tions of Laika aboard Sputnik II en- 
abled a study of steady and continued 
effects of acceleration, noise and vibra- 
tion as well as a prolonged state of 
dynamic weightlessness during orbiting, 
T'clcmctric reports showed Laika was 
frightened during takeoff hut Yaadovskv- 


said tile dog survived the entire experi- 
ment. After acceleration started, the 
rate of heartbeat increased by three 
times liut this decreased as acceleration 

Ilcartijcat as shown by clecttocardio- 
gtams was as expected. 

During weightlessness in orbit, move- 
ments of the animal became short and 
smooth, rate of breatliing became slower 
and licart r.itc decreased to normal. 
However, ther.iteat wliicli Laika’s licart- 
beat decreased in a state of weightless- 
ness was three times slower than liad 



FIRST stage of A’aiigiiard satellite vehicle 
is placed in test tower at the Martin Co.'s 

vcy. Round wire eoPls arc used to record 
infomiaCioii through strain gages and other 


been iis.vumed from laboratory tests. 
Yazdovskv suggested that was due to a 
weightless state as contrasted to normal 
weight in the labotatorv. 

hlcctrnc.itdiogtams showed some 
changes in heartbeat during initial 
stages of weightlessness but these were 
not pathological and soon disappeared. 
There were no essential changes in 
physiologic.il function due to vveight- 
kssness. the Soviet space biologist said. 
Blood circulation vv-as nonnal. 

After seven days Laika was killed bv 
poison in a final bite of food. Yazdovskv 
said. No attempt was made to assess 
the effect of cosmic radiation on laika 
due to the iinpossibilitv of recovering 
the bodv , he added. 

T'iizdossky said the Russians hope by 
accumulating more experimental bio- 
logical data ill further Sputniks to 
answer "in tlic verv near fuhuc,” nianv 
of the questions conncctcxl with the 
medical aspects of space flight. 

Tlic Soviets said during the congress 
that they arc now at work on Sputnik 
I\' which will he a "cosmic obsetva- 
tOTv," Tlicv did not clabor.itc but pre- 
sumably this mav be equipped vvitli a 
tiTeseo|)e for viewing stars from above 
the earth's atmosnlierc with provision 
lor a television relay earthward. .Amcr- 
icons reported they arc planning to 
l.nmch ,T satellite witli an instrument 
package devclo|5ed by Signal Engineer- 
ing Izibnratorics with two infrared pho- 
t.ocTcctric telescopes. 

Enable Scanning 

Tliese will cnalilc sc, inning of cloud 
masses, land and sea ureas. Light in- 
tensity of sc.mned square sections would 
be recorded on the satellite's tape re- 
corder and transmitted c-.irtlivvatd to 
pCTinit rcconstriiction of a mosaic pic- 

Rocket and satellite working subcom- 
mittee at the congress reached .agree- 
ment on the need to avoid extraterres- 
trial contamination eliiriug exploration 
of space. Suhcommittcc also suggested 
that studies lx: undertaken of wavs to 
set lip traffic control of future satellite 
projects to avoid overcrowding of air- 
space around the earth. One |jtoblcm 
discussed vv-.is the need to destrov nn- 
wanted satellites once their itscfulncss 
ended. 

Prcsumahlv this would be done bv 
a device to force them back into 
the earth's atinospherc where burniip 

Description of the death of Sputnik 
II was compiled by Dr. Luigi Jaccliia of 
the Smitlisuniaii Astrophysical Labora- 
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Here’s why 
the Cole Connector* 
functions dependably, 
easily despite possible 
misalignment 


This contact pin and sleeve are the secret of success 
of the revolutionary new Cole Electrical Connector 
. . . the reason junction can always be made quickly, 
easily, positively . . . even though pins may have be- 
come misaligned due to rough treatment, high shock, 
vibration or temperature. 

The unique two-ball and socket action of the contact 
is that of a universal joint, permitting unusual flex- 
ibility and allowing pins to be inserted at an angle. 
Far less pressure is required to close than with con- 


ventional connectors. A basic seal of the basic ter- 
minal arrangement Is possible. For high temperature 
use, ceramic parts can be used. 

The Cole Connector can be made with any number of 
contacts, in any size or shape from miniaturized to 
high-capacity pins. Because close tolerances are not 
required, special designs can be efficiently manu- 
factured in small quantities. This may be the solution 
to your connector problem. Write us regarding your 
requirements. 






Gun Fire 
Trsnstormers 




) 


ELECTRIC CO. 

8439 Steller Drive 
Culver City, Calif. 

TE 0-4101 





ton from eyewitness reports. lie de- 
scribed it as a "spectacular sight" with 
the glowing Sputnik shedding molten 
metal and trailing a 60 mi. tail on its 
final plunge into the atmosphere off 
Barbados and British Guiana. No Rus- 
sian data on this or the 6nal dai’s of 
bpiitnik 1 have been given at the inect- 
ni|. American scientists here attribute 
the lack of some Russian data to the 
f.ict that raw material has not yet been 
compiled and ana!\-/ed and also sug- 
gcsl the Russian tracking and reporting 
network may not be as efficient as the 
United States'. .American scientists were 
shown some of the instrumentation 
aboard Sputnik 111. This inclueled an 
induction magnctoinetcr used in trans- 
mitting data on magnetic fields. 


'I'clenietcrcd records obtained ftoni 
this instrument also were shown but 
this data has not vet been interpreted. 

Americans described the magnetom- 
eter as a "nicely built instrument." 
They said it was larger and heavier than 
U. S. instruments of similar quality with 
110 apparent effort to miniaturize it. 

Proposal for cooperation with the 
Russians and other nations on space 
flight projects was put forward at the 
IGA' meeting. No action was taken on 
the proposal since a similar resolution 
was said to be before the Internationa! 
Council of Scientific Unions but it 
raised the intriguing pussihilitv that the 
cicvv of the first mnar or space ship 
might be intcinationa! in diaractcr if 
su^i agreement could be reached. 



Million Pound Thrust Vehicle 


V 


1.000.000 LB. 
THRUST VEHICLE 
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data handling 



equipment for 
issile maintenance. 

Magnacard 

LARGE CAPACITY FILES 
RAPID RANDOM ACCESS 
EFFICIENT ROUTINE PROCESSING 


I proven fact . 


e data and complete 


lat of the total work necessary to put a 
missile Into the air, a staggering 90% Is primarily logistical 
and Involves the control of many individual maintenance 
parts. This figure becomes compounded as the number of 
inactive, but ready-to-fire missiles Increases . . . and keeping 
track of their individual needs becomes a herculean task. 

It Is clear that an efficient system of organizing, filing and 
searching great masses of data at high speeds, and at realistic 
costs is necessary. The Magnavox Company answers the 
needier "discrete" unit data record handling with Magnacard. 


You are invited to Investigate and make 
use of these new techniques . . . write 
today for complete illustrated brochure. 



THE MAGNAVOX COMPANY 


FORT WAYNE, INDIANA 
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LEAR »ill cim‘;tTiu:l iiuxlcl spiice iclilcle capsule 



Lear Studies Space Crew Controls 


Grand Rapids. Micli.-i.f.ir. Inc-.unll 
sliid( iiuiniicd spiicc teliicic flight crc'v 
riqiiirciiicnts mid construct a model 
crew capauic including instrumentj- 
liun iind related flight controls, under 
.1 cuntnict recently nwarded liy W'tiglu 
,\it Development Center s Migiit Con- 
Irul Laborators'- 

New prngnmi is a spacc-iiricntcd con- 


timiiition of tlic integrated whole -punel 
flight liistriimciit imestigation foe pi- 
hiled iiircraft which Lear rccentlv com- 
pleted for W.^DC's Flight Control 
l.nboraton. 

During' the next IS months. I.eat 
engineers uill lisit all companies hnon n 
to be ivotking on space scbicic and 
space neapon |)rogtams to assist in de- 


termining of insircmients and 

perform t?eit mission. Scope will in- 
clude iiistnnnCTitation required for 

power generation and prosiding of in- 
iiabitablc environment within the \ehi- 
cle. Enjineetiiig pssebologist Dr. 
Malconi ftitcliic and his associates will 
work ssitli Lear engineers in determin- 
ing cren requirements. Part nf tiieit 
task will he to determine ssliicli func- 


LEONARD FORCE BALANCE 

MACH NUMBER SYSTEMS 
PRODUCE EXTREMELY ACCURATE 
AIR DATA MEASUREMENTS FOR 


PRECISE FLIGHT CONTROL 
UNDER ALL ENVIRONMENTS 
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Margin for Error . . . None! 


) ou s\\jiiu into your filial opproaoh. At preoUelv tbc ri^bt iiiiitaiu the Landing 
Signal Officer Hags you to cut your power — and vou're aboaril! ^ Such skill and 
precision is indicative of that n hich is required today in ereo' phase of the aircraft 
industry. The bearings iu modern jet turbines, for icstaiicc, must be licld to 
ai-curale tolerances measured in iiiilliontbs of an inch. That's why tbc leading 
jet turbine manufacturers speeifv Bower aircraft bearings first. Tbeir eaceptionai 
high quaiitv and unerring precision allow Bow'cr bearings to stand unbelievable 
turbine speeds and temperatures — that match the supersonic speeds of today's 
jet aircraft — uifh a mwinmtn of Uihricatim. ☆ VI'liatever yon produce, if it uses 
beanngs, speeifv Boirer! Choose from a complete line of tapered, straight and 
Journal roller bearings for every field of transportation and industry. 



IDUlir SUITED TO HIGH-SfEED DPEUriDH 


BOWER ROUER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC. • DETROIT 14. MICHIGAN 




BOWER 


ROLLER BEARINGS 



Guidance Tests 


Ciiidancc and control section of U. S. 
.kiiiii's fiipitcr.C foiiT'Stagc iiiissilc is tested 
ill Ss'Steais .Aiiairsis and Keliabilih l.abom* 
Inis at Arms Ballistic Missile .Agciics, 
lliiiitsville. Ala. 


tioii.s should lit performtcl .uitoiiiati- 
c.ilh. niiicli arc best Itfl to the cten. 

l.(.-jt sius that specific mission for 
the ctew space capsule is not set estah- 
lislied. It may be for an arbit-to-orbit 
Sjxice schicle to be launched and rc- 
cmerod from a spiee station, or for ,i 
sjiicic capable nf taking off and land- 
ing on a planet. Progtam will be coii- 
iliicted by Lear's .Advanced Pngincct- 
1112 l^i' isinn in Grand Ikapids. 


Norlli American Gets 
Spare Particle StiidA 

Los Angeles— North Ametican .Asia- 
tion Missile Division has been auarded 
two U-S. Amiv tcscatch contracts 
through Los Angeles Ordnance District. 
Out contract is for labotatory study in 
which minute pirticles. simulating ini- 
cfoineteoritcs found in outer space, will 
he blasted against various materials to 
(lacrininc impact effects. Other covers 
interaction of surface matetials and high 
temperature boundary layers. 


which one knows what the little hox is for? 



You know, because you, like the little black bo>; 
are of and for the Space Age. It's a miniature 
high-speed commutator which will operate piac- 
tfcally forever, sampling up to 30 low-level ac dr 
dc Inputs at speeds up to ZSIX) samples per sec- 
ond, Weighing considerably less than a pound and 
occupying less than 30 cubic inches, this new 
achievement of the Wiancko Engineering Company 
is ideal for telemetering applications under severe 
environmental conditions. High, accurate output, 
eirtremely long life and reliability, cascading cap- 
ability, end a great variety af switch speeds are 
ell inherent characteristics of this small package. 
The Wiancko reputation for reliability and acou- 
racy Is combined In this little bos with some pretty 
advanced engineering. 

01 course, you knew this all along, but if you’d 
like to know more, there is a brand new Bulletin, 
Number 103, that is yours for the asking. 


WIANCKO ENGINEERING COMPANV 

ess arsrEA HaltUad Avsnua, Psaodeno, Cafr/ornta 

Field OKIcee: 

■ Eastern • Northern California • Southern California 



SEE us AT WESCON SHOW #1101 
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FIRST DoeiDg Bomaic suifacc-tO'air iiileiceptor iiiusilc is readied for sliipiiicnt to Aii Proving Ground Center, Eglin AFB, Fla. 


USAF’s Bomarc Readied for Shipment to 



COL. R. ]. V\'alliiig. USAF plant rcprcsentab'vc at Boeing (right), and Lysle \. \\ nod, 
DoL'iiig s'icc ])rcsidcnt and genera) ni.inager t>f the Pilotless Aircraft Division, inspect Bnniarc. 


Boeing Bomarc IM-99.\ surfacc-to- 
nil interceptor missile, which will be 
tested at Air Proving Ground Center 
missile range. I'iglin .S1''B, Ma., is 
ground-tested at plant and components 
are broken down for scpirate shipnrent. 
USAF missile currently is center of com* 
inent as a possible N.ATO nation artM 
defense weapon (.AW .Aug. 4. p. 62) and 
also is insoived in Department of De- 
fense controversv involsing a selection 
between Bonrarc and Army's Nike Hcr- 
enles (.AW Aug. 11. p. 2l.). 

Bomarc has a range of about 200 mi. 
and is controlled by S.AGK (Semi-.Auto- 
matic Ground Kns’ironmcnt) system 
until missile’s homing radar locks on tar- 
get and takes met giudancc. l est range, 
now under construction, w ill rost about 
S120 inilion, including costs of Bomarcs 
wliich w ill be used tbere. Range extends 
soutluvard abotit viO mi. into the Gulf 
of Mexico, is about 150 mi. wide .and 
will be opcratioiul from Santa Rosa 
Island by next summer. Missiles arc 
iisseinbled at Kglin’s Ilurlburt F'icld. 
then b.irged to Santa Rosa Island. 
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MISSILE ENGINEERING 


BOMARC missile (left) will complement the Conralr F-102 iiitetceptor in North American Air Defense Command operations. 


Eglin Range 

Range stations are being built at 
Kglin. Cape San Bias and .Anclote, near 
Tarpon Springs. Ma. Sanhi Row base 
iiicindes fuel storage .ite.i, squadron op- 
erations center, heat and power plant 
and other support instullations. Cost of 
Bomarc support buildings at Santa 
Rosa Island and Ilurlburt F'ield is about 
S4.' million. Missile delivery is to 
4751st Air Defense Missile AVing. 

Super Bomarc IM-9'5B, slated fiir op- 
erational use in I960, will have a solid- 
rocket .siistaincr engine. I his is ex- 
l>ected to increase Bomarc's range to 
400 mi. IM-99A launcher is Aerojet- 
General liquid propellant rocket; siis- 
taiuer is a pair of Marquardt RI 45-M A-5 
ramjets. Slissile is designed for Mach 
2.5 speed at a cruise altitude of ahoiit 
60,000 ft. Ground ensironment and 
support equipment will be comimm to 
both IM-99.A and the Super Bomarc. 
Bomarc is 47 ft. 4 in. long. Chopped 
delta phmform ninespaii is IS ft. 2 in 

Main body shell lias 55 in. dia. Mis- 
sile uses wingtip ailerons for toll control- 
and banking turns. 




MAGNESIUM, aluminum, slainlcss steel and fiber glass arc used in fabrication of Binnaic. 


AVIATION WEEK, August 18, 1958 



One Pound Lighter- 

10 Miles Farther 


The problem is— how do you get them lighter? 


The missile man’s rough rule of thumb, 
“one pound lighter — 10 miles farther,” 
cogently points up the importance of 
miniaturization in increasing missile 
range and performance. 

The successful miniaturization of 
any given component, however, is lim- 
ited by a manufacturer’s ability to pro- 
duce the given component uniformly 
and in quantity. 

In the seventeen years Honeywell 
has been designing and producing air- 
borne control systems, miniaturization 
techniques have received unremitting 
attention. Special production and qual- 
ity control techniques have been 
developed. Laboratory control meth- 
ods have been applied to production 
lines to achieve desired product uni- 
formity and quality. 

One recent miniaturization achieve- 
ment at Honeywell is the famous Gnat 
Gyro— a complete flight control rate 
gyroweighingonly 3.8 ounces. Another, 
the new Honeywell Miniature Inte- 


grating Gyro (MIG) weighs only 8 
ounces. The gyro it replaces weighs 
100 ounces— a 92% r^uction! 

In a completely different area, 
Honeywell has developed a Transistor 
Power Converter, the size of a candy 
bar, and weighing 12.1 ounces. It re- 
places dynamotors five times as large, 
weighing 5 pounds— yet it delivers the 
same performance in transforming one 
DC voltage to another. 

Miniaturization is another area 
where Honeywell's accomplishments 
make it a logical choice for further 
missile systems development and pro- 
duction. If you have a problem in the 
design of systems or components for 
aeronautical control, call or write 
Honeywell, Military Products Group, 
2753 Fourth Avenue, South, Minne- 
apolis 8, Minnesota. 



ww 1 W verier, wt.; 12 , 

Honeywell 





QUALITY 

PERFORMANCE 

EXPERIENCE 


in a light weight package 


In defense preparedness and space conquest progroms, Stewart 
& Stevenson Ground Support Ur>its offer the maximum in 
performance choroeteristics and dependability. They are light 
weight, campact, provide greater accessibility, law noise level. 



This Stewart & Stevenson All-Weather 45 KW. 400 Cycle AC 
Diesel Ground Support Set, with on electric load sensing 
governor, is typical of those being used in our missile and 
defense progroms. 

Stewart & Stevenson brings experience to the ground support 
generator field . . . experience that is practicol, tried ond proved 
on both military problems ond thousands of commercial appli- 
cations where success depends on day-in-and-day-out operation, 
Stewart & Stevenson provides undivided service responsibility 
and guarantees units to perform os specified. Pleose write for 
complete informotion and specifications on performance-proved 
Stewart & Stevenson AC Diesel Generator Sets. 


STEWART a STEVENSON SERVICES, INC. 

Phon. CApirol S-534t . 


THE WORLD'S LARGEST DISTRIBUTOR OF DIESEL ENGINES 



X-7 Avionics Get Shock Test 

Locliliced .\irCTuft Cotp/s C'Shrxitcr st;b)ccts the X-7 missile's tivioiiic cquipiiicnt to .1 
.shock of 18C acccicratiun in a s)un of U.4 see. Dishiiicc missile travels in test is about 
2 ft. During test the X-7 is iiiouiited on rails of the G-hhoofet. Pressure of 2,100 
psi- is built up behind piston for aceelcrabon- Eight bands of nylon webbing arc strung 
under rails for braking action. Four uebs stretch and snap to prevent rebound; remaining 
four webs are added safetv factor. Tests are conducted bv Lockheed Missile Ssstenis Disi. 
sion at Holloman ,\FB, N, \I. 

U.S. Navy Schedules 
Polaris fesi Firing 

San Francisco— I’itst firing of a full- 
scale Polatis fleet ballistic missile test 
s chicle, utilizing Polaris configuration, 
will be made about the first week in 
September. 

Howeser, U.S. Nass. untie: orders 
from Department of Dcfeiisc. is ‘‘de- 
emphasizing” the firing. Missile ex- 
ploded sliortls after laimehhig in previ- 
ous test at Cape Caiiascral, Ha. (AW 
Mas 19, p. 28), although Navv said 
hieakiip was ‘‘expected,” 

llie Polaris is a twn-shige missile with 


separation of the .setond stage taking 
]>Iucc ahmit one quarter of the way 
tiossn from the black circular stripe 
marking tlie upper end of tlie main mis- 
sile body. In this black stripe there are 
four of what appear to be thnist-vcctdr- 
iiig engines that would control the mis- 
•sile during second stage flieht. 

Solid-fueled Polaris. ssTiieh is ex- 
)>ected to be operational in 1960, is 
designed to be fired from submerged 
submarines. Missile has inertial guid- 
ance svstem developed bv General 
Electric Co. and Massacliusctts Insti- 
tute of Tcdinologs ; prime contractor is 
Lockheed Aircraft Corp. Range is about 
l.sOO mi. 


Balli.«tic Nose for Snark 

Nk'ashiiigtuii— Gr3v-|Xiiiited opcmtioiial lersions of Northrop SM-62 Siiurk now 
being deUs'ctcd to the .kit Force arc cquip|x:d w*ith ballistic nose sections which 
separate from the rest of the missile to make the final niii onto the target along 
an iiiipowcred free fall tra|cctnrv'. Scpnrafioii line is just forward of the wing root 
leading edge. Ballistic nose has three stabilizing fins, one on top and two low- nti 
the sides. 

As the target is approached, guidance and flight eoiilrol systems fl\ the Sn.itk 
into a zero grasih ballistic Irajcctory ending nt the birgct. Nose then sciiariitcs. 
Remainder of the missile becmiies uiishible. pitches up and disintegmtes. 

rctiniiial dive target ajiproach by the entire missile was considered and aban- 
doned. Disc would curry the subsonic -Siiark to high suisersoiiic speeds, causing 
loss of control effeetiseiicss and stmetiual os-ccloads. Fhit. jwiwerotl. siibsouic 
approach would make cniiiitcracHon bi enemy point defenses too easy. Design 
compromises to make su|iersoiiie dive jxissible were miacecplablc. 

US.AF ground radar operators report tliat -Snark cannot be detected b; current 
militarv equipment from an; aii^c at .iiiges besoiid ?0,0fl0 ft. Radar reficetisits 
is so poor tliat test missiles lice;' at USAF Missile Test Center. Cape Canaveral, 
Fla-, must be equipped with radar beacons to paint a blip on tracing radar scopes. 
Reflective area is set at onc-twentieth that of the Boeing B-52 and one-tenth that 
of B--f7. 



CABLE 

and 

WIRE 

LEADS 


by HOTAKD F„ PENDEKC.VST 

jFac^nrx lliul influence 
choire of 


Resistance, cost, weight, tensile 
strength and solderability are impor- 
tant considerations in selecting the 
best conductor for an application. 
Rcsislanee is perhaps tJie most vital 
factor. The primary function of a con- 
ductor is to carry electrical energy 
with minimum loss. The resistance of 
the conductor and its insulating me- 
dium influence the degree of potential 
drop. Resistance is a function of tem- 
perature. Typical values for conduc- 
tors at room temperature are shown 


1.72 X lO-'i ohm cm 
2.82 X 10-« ohm cm 
1.G2 X 10-1 ohm cm 
(!o-i is chiefly a function of the metal 
used. Silver would be the obvious 
choice l>ut for its expense. Copper usu- 
ally combines the best cost-resistivity 
ratio. 

Weiaiu. Where weight is exti'emely 
important and lower conductivity is 
acceptable, aluminum can be con- 
sidered. It is preferred for high power 
transmission lines, for example. 
Tensile .*virenxth — “cladding” tech- 
niques permit the combination of two 
I metals — one for strength, the other 
1 for conductivity. Thus, copper clad 
steel is now popular for applications 
calling for high tensile strength. 
-Solderabiliiy is of critical imporUnce 
for permanent connections. Tin coat- 
ing by electro-deposition or dipping 
before flnai sizing and stranding 
of conductors is now universal, A 
glowing demand for tin overcoated 
stranded conductors is prevalent. This 
olTcvs reduced labor costs during as- 
but substantially lowers flex- 

for high temperature wire. Because 
manufacturing temperatures are 
higher than the melting point of tin. 
silver has been selected as an aid to 
soldering and a protection for copper. 
Various alloys of nickel both as plat- 
ing and ciadding are under study as 
replacements for silver plating. 
Nickel’s high molting point and lack 
of wieking promise to reduce soldering 
failures with high temperature wires. 
Tci-linical Dulu on insulated wires and 
cables, standard or special, for com- 
mercial and military applications is 
yours for the asking. Write: 


ind flexibility of Che basic 
conductor. Silver plating is 


Miileriiil 

Copper 

Aluminum 


CORPORATfON 

WEST ACTON, MASS. — COIOnial S-7721 
In-ulalcil % ire & Ciilitc - Mil-spec W ire 
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BRISTOL Model 192 iiillihir\ helicopter began hovering te.rU last iiiniitli. rornoid Higlit trials arc •chediilcd tor this month. 


Transmission Design Cuts 192’s Weight 


By )olin Tunstall 

London— W' eight-saving potential of 
.1 transmission development designed to 
assure tiniforin tooth loading has been 
traded fot rcliabilitv in the Bristol 192 
inilitan- helicopter. This design philos- 
ophj was one of tire points mentioned 
111 an outline of the comp-iny's devel- 
opment program bv Raoul Ilafnct. 
chief liclicopter designer, in a recent 

Bristol's new twin-turbine helicopter 
lAW July 21. p. 241. which has a t.ni- 
elem rotor configiiration with ll-hpc 
transmission, licg.in hovering tests last 
iiionth and was due to start forward 
flight trials this month. '1’he com- 
pany claims the 192 to be tire largest 
military helicopter in Europe, the 
heaviest to fly with purclr manual, 
"pring biased controls and the first to 
maintain auising fliglit on one engine. 
The machine has a cmising speed of 
120 kt.. a gross weight of 15.000 Ih. 
and a inaMiiiuim payload of 6.000 1h. 

Royal Ait Force order for the ma- 
chine is believed to exceed 20. Bristol 
intends to demonstrate the aircr.ift in 
Europe early next rear. 


linportant aspect of the Napier 
Caaellt Series 2 turbines, wliicli were 
specially developed for helicopter ap- 
isiieations. is tlie wide thrust spread 
Isetween cruising and emergciiev ratings, 
llicsc extend from a maximum con- 
tinuous cruise rating for twin engine 
operation of 920 lip. to a 2i miii. emer- 
gency rating of 1.650 hp. 'Hie one- 
hour muxiiniim continuous rating is 
1.300 hp. With this operating range, 
Bristol claims a constant world-wide 

in., engine weighs only 0.5 lb. per hp. 

llafncr believes the configuration, 
.slightly scaled up, has a l)ig civil po- 
tential owing to its indiscriminate load- 
ing feature, tie disclosed details of a 
current design study for a bigger. 33- 
scat version of between 22.000 and 
25.000 lb. gros.s weight. With stiih 
wings between the vcntiira eontracta 
of the two rotors— giving a 40-60% 
vving/rotor lift ratio-a top speed in ex- 
cess of 160 niph. is expected. (Ventura 
eontracta is contracted diameter of air- 
stream below rotor. Because of contrac- 
tion it is possible to locate wing clear of 
rotor downn-aslt.) The machine would 
have a conventional fixed wing and tri- 


CTcle undercarriage with the main 
vvhecls mounted on live stub wings 
slightlv after of the center of gravity. 
Oiitbaird section of the vvings would Iw 
lemovablc to suit applications where the 
luivcring role was drjinincnt. Erescut 
Gazelle engines, strctclred to a 2,400 
li[3. ratio, would be available for the ma- 
chine which is designated the 194. It 
would use the same rotors. 

Referring to safety and reliability as- 
pects of the 192, llafntr said Bristul 
IS finiily in the school that believes in 
mechanical transmission systems • for 
helicopters. 

Part of this ]j|iilosophy, lie explained, 
was tlic continued use of straight spur 
gearing in reduction after tlie engine, 
and tlie location of a miniinum num- 
ber of gears after the freewheel. Tliis. 
lie emphasized, was of |)riiiic impor- 
tance to ensure freedom of the rotor 
system to rotate in the event of fiiilure 
of one engine and its associated gear- 
ing. In the 192 it was already down 
to 12. llafncr said, and in later de- 
signs it would be reduced even fur- 
ther. until all reduction to rotor speed 
would be done at the- engine mount- 
ing. This trend toward concentrating 
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the reduction at the engine increased 
Ihc torque and hence tlie weight of the 
rotor drives but it was a wnrth-wliilc 
concession to .safetv, llafner said. 

New design in tbe Bristol transmis- 
sion system stems from development of 
a strain gage alignment technique in 
conjunction with an adjustable geared 
rig which simulates the drive assembly. 
1 lie rig determines for tlic first time tlic 
hxid distribution along tlie flanks of ail 
the gear teeth in the svstem under all 
toad conditions. Based on the load pic- 
ture obtained, using gages thin enough 
to pass undamaged through backlasli 
elcarance on the trailing gear flank, 
the shafts arc pre-skewed to acconinio- 
date tlic deflection of tlic tootli and 
windup of the gear boxes and niount- 
iiigs under load. 

lire pre-skew is then marked on the 
production drawings. 

Surface evidence of the uniform load 
distribution obtained on all flanks of 
Pine of tlie 192's two-stage 12:1 tcduc- 



CONCENTRIC sleeves connect rotor blades to drag lines. Outer sleeve, attached to blade, 
is free to rotate on inner one. Pair of needle roller bearings takes bending loads. 
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Vought Vocabulary 




Advanced weapons studies at Chance Vought 


they range from the ocean floor to deep space ’'SShtlllfSST 










'■oj'i "as 

lliifncr pointed out scveml cea$om 
\'liy the companj' had itajed not oiih 
uitli tlie tandem-rotot. tnin-engine con- 
figuration, but with the H-type tr.mN- 
I'liiiioii layout, 'I'lie cimfigiiration: 

• Minimized weight penalties of tin. 
square-cube l;m' relationsilip between 
rotor diameter and weight. I'wo small 
rntois can operate with lower disk load- 
ings tlian possible with an equivalent 
single rotor, whicli lowers \ibration 
levels, 

• Increased the center of gta\it\ nrosc- 
incnt to sesctal times that possible with 
a single rotor configuration liy using 
rotor thrust differentially. As a tesiilf, 
indiscriininate loading without flight 
stewards is feasible. 

• Greater cSiciencs in Inner as no 
power is needed to drive a torque 
u-aefion rotor. Relative advantages 
claimed bv Bristol for the ll-tv pc trans- 
mission include' 

• Lower bending stresses in the fuse- 
lage because most of the engine, trans- 
mission and fuel wciglit is located di- 
rectly under the two rotors. 

• Lower drag fuselage. 

• .Maxinniin utilization of fuselage l>c- 
tueen rotors. Cleat cabin length is 2-1 
ft. in a fuselage length of s-t ft. -1 in. 
I usclige Inis an ovoid section approxi- 
mately 5 ft. square. 

• Sliortest possible drive sliafts between 
rotors and engines. 

Acliievement of indiscriminate load- 
ing and tile elimination of fliglit stevv- 
.ards was a first requirement of civil licli- 
coptcT operation, flafiier told .-kviviiON 
’.\'i;r:K, and was worth exploiting on 
that consideration alone. 
Synchronizing Shaft 

The fl configuration c-.ilK for a long, 
horizontal svnclirunizing shaft to keep 
the two rotors in phase and to conple 
tlie two rotors in the event of one en- 
gine failute. In this condition (he 
rfi-ft.-long shaft has to transmit 960 lip. 

sliaft is onlv liglitiv loaded with the 
torque differentia! between the two r<v 
tors. Bristol engineers have reduced tlie 
weight of this shaft bv': stepping ii|) tiie 
spctxl to ’.500 rpni.: using Ivihe of SO 
tons psi. ultimate tensile strength steel 
with 2-in. OD and 1-in. thick which is 
polishcvl outside and honed iiitcnialh 
to improve the fatigue life; and Im inh- 
ber-bonding the inner bearing races to 
the tube. To meet the whirling condi- 
tion, the sliaft is mounted from 10 plain 
roller beatings. Unusual method of 
mounting five bearings lialved the 
weiglit of sliaft. It eliminates the need 
for welded or riveted points along tlie 
tube and enables the bearings to ac- 
commodate deflections of the shaft due 
to wracking of the fuselage. 

Bristol's chief helicopter pilot, C. T. 
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Soviet Atomic Plane? 

\'icniia-'-Freihcit," a daily newspaper 
published in the Coniniuiiist I'aist Cer- 
iiiaii cilv of Halle, reports tivat the Soviet 
Union ' alrwdv has built an atninic- 
liiisvctcd aircraft. In an article published 
under the title. '‘Atomic Energy and 
T tampoitatioii." the iic«spa|>ct said: 

“In the Soviet Union, the first atom- 
(lOHCied airplane has been built. lu 
principle, it is a jet plane in which tlio 
air Slicked in for the thrust is being 
lieated to ap|)coxiiiiatc1v l.OOOC by 
means of a special nuclear reactor, 
'riiiis, a higher discharge velocits is 
acliieved. Radiation protection Is to be 
provided bv a new light allov develo]x:d 


D. (Sox) llosegood, told .Avi.vuon 
\\Tu;k that the hovering tests hud gmic 
extremclv well, iiltlumgri some sticking 
of the chassis olcos. wliicli could have 
led to ground resonance, caused some 
-light elelays. 

The aircr.ift was flown at 14.000 Ih. 
Ik'Iow 50 ft. within the ground cushion. 

Tests included ttirn.s tlirimgh 560 
deg. in both directions and sideways 
movement in both directions- Maxi- 
mum forward .speeds of 20 kt. were at- 

Responsc to the throttle, llosegood 
Slid, was extremelv good. Controls were 
light and there was a marked reduction 
111 vibration levels in the fuselage and 
ixirticularlv on the controls convpared 
with the 175 piston-eneinc version. 

T'lie rotor huh and the manual con- 
trol svstcni ate distinguishing features 
I'.f all Bristol helicopters. Tlie blades 
arc connected to tlic drag liiiigcs by 
cnnccntric sleeves, 'Hie outer sleeve 
which is attached to tlic blade is free to 
rotate on the inner one. bending loads 
being taken by a pair of needle roller 
hearings. But the centrifugal load is 
c-jtried by a tie rod vvliich obviates the 
use of heaviiv loaded thrust bearings 
and reduces tbe control forces needed 
to twist the blade. Tlic tic rod is formed 
from a cluster of bars to reduce the 
torsional stiffness and to give added 
safety in the event of inetallurgieal de- 
fects. 

Apart from the switch to gas tur- 
bines. the structure and transmission of 
the 192 follow closely that of the pis- 
ton-engined 175 series. This series, 
which first flew in 1952, was under- 
]jowercd and had tlircc-bladed rotors 
(later four-bladed). 

Principal modifications to the 173 
siructure include mounting the tail fins 
from negative dihedral planes tu lower 
the center of pressure of tlic fuselage 
in order to uncouple the vavviiig and 
rolling moments. Height of the rear 
rotor above the forward rotor has also 
been increased to reduce intctfcrcnce 
between the two rotors at low forw.itd 
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New Thermocouple 

Measures Up To 3600° F. 

Without Water or Air Cooling 

Designed For Jet Engine .kflerbunu-rs. Ramjet and Roekcl ExhaiisU 







A new , high temperature ihermiieouple 
probe, developed by Theirno Electric, 
promises to solve several serious prob- 
lems of airborne or test stand tempera- 
jture measurement. This probe was 
designed for use in the high velocity 
gas streams of jet engine afterburners, 
and ramjet and rocket exhausts. The 
key to its performance is a cermet 
(ceramic-metal combination) support 
tube and radiation shield. 

'This support tube replaces the need 
for water or air cooling. As a direct 
result, conduction errors due to cooling 
are eliminated and radiation losses to 
cold duct walls are reduced about 
605L Other disadvantages of water 
I cooling — water sup)ily, conduit, addi- 
tional space needs, and other installa- 
tion difficulties, are also eliminated. 
Equally important are the probe’.s con- 
ductors — Platinum 6% Rhodium/Plat- 
inum 305-f Rhodium up to 3000°F. and 
Iridium/Iridium Rhodium up to3600“F. 
Thermo Electric’s iiiilial objective with 
this probe was a life in excess of five 
hours at temperatures of 3000°?. or 
higher. It has already been tested at 
3000®F. in a Mach 1 gas stream for W 
hours without failure. Tests are still 
under way to determine tlie ultimate 
operating limitations of the probe’s 
struelural elements. 


Other Applications 

Possible applications of this type of 
unit, however, are much wider in 
scope. Both construction and conduc- 
tors can be varied to meet a great 
variety of temperature measuring prob- 
lems. The support tube itself, for 
example, can be formed to almost any 
shape. Other tube materials are also 
being investigated. 

If you’d like further information on 
this thermocouple and how it can be 
adapted to your particular needs, con- 
tact Thermo Electric. Its developmeni 
is typical of T-E's continuous progress 
in the field of high temperature meas- 
urement. Our extensive research and 
engineering facilities provide a com- 
plete service for the aircraft industry. 
Call on us. The answer to your proii- 
lem may be waiting for you. 

"Progress 

That Anticipates Progress" 


Tttermo Electric Co.Snc 

SAPOLE aHOOK, NtW JIRSIT 
THERMO ELECTRIC (Canada) LTD. 



DESIGNED 
TO FLY 



especially desIjMd to meet the ligid 
size and weight requirements of 
airborne instrumentabon, Stetham's 
new strain gage carrier aenpliNers 
are transistorized throughout When 
you require unprecedented accuracy 
and reliability in the amplification 
of signals from your strain gage 
instrumentation, specify a Statham 
strain gage amplifier. 

CKiTtliam 2B nils DC. r 

OUTPUT: 0.5 nils DC 

rPEQUChCr RESPOttSE: Flit rron 0 up 


NOR LIhUniTY AND 
NTSTERESIS: 

OPENATINC TEMPEIUTURE: -SS°Is 



Fer complete data, icrile to: 



J8S Completes Test 

Cunoral Electrics J85^|« tuibhic en- 

fligiit rating test qualiK'ing it For pro- 
ductioii for missiles. General Electric 
san tlic J85 is in the 2.C00 lb. thrust 

mate (AtV March 3. p- 213). 

.\pplications for the J85 include the 
Northroji 'r-38 trainer, North American 
U'lX Sabrcliner ntilitv aiTcruft and Mc- 
Donnell Green Quail' oir-to-siiTfocc mis- 
sac. 


siKtitls nlicrc it teaclted 3 peak. Pilot 
tcndeiTCs to fly tliis cgnfigurJtion tail- 
down lias been inet by coarsening differ- 
ential throttle control of the rear cn- 
ginc- 

Rcplaccmcnt of the piston engines 
bi the Napier Gazelle tree-power tor- 
bine engines called for no major change 
in the transmission lavout. Main advan- 
tage Ilf tiithines which Hafnci cited, 
apart from the big net saving in specific 
engine plus fuel weight, was the abil- 
itv to torque-limit the engines. This 
|jcrmits a constant worldwide |>cr- 
fonnance irrespectiro of height or 
teinperatiirc sariations. It was of |)ii- 
maty im|)ortancc in Iidiciiptor opeta- 
tiuirs. flafnct said. 

Eliminatioir of cooling fans and start- 
ing clutches arc other weight-saving 
features of the new prime movers ancL 
due to smoother torque characteristics, 
there is no need to protect the trans- 
mission from peak torque osciliatiims 
which had dctclopcd in the pistoir en- 
gine configuration. 

BEA Free lo Buy 
De HaA illand 121s 

London— British government has ap- 
proTcd British European -Ainiaj's pro- 
|)osed purchase of 24 de Harilland 
DIT121 jet airliners from a consortium 
known as Aircraft Manufacturing Co. 
(Airco). 

Harold Watkinson, Minister of 
Transports and Civil Aiiation, savs the 
aircraft will cost SSl-million and «ill be 
dclhcrcd behveen 1964 and 1966. 

Conditional approval of the contract 
was giien in Februatv (.AW Feb. 17, 
p. 41). Airco. consisting of de Havil- 
land. I'aircy and Hunting Aircraft, 
was formed at the end of last year in 
a successful effort to get the BE.A con- 

When BH-A announced specifications 
for a medium-iangc jet airliner in An 
gust, 1936. four companies submitted 
separate designs. But the gosernment, 
eucimraging amalgamations within Bri- 
tain’s aircraft inmistcy, said the order 
would go to the company that 'pooled 
its rcsuurcc.s with others" and guar.ui- 



ACOUSTICAL 

ENGINEERS 

Immediate opening for top- 
level man, qualified lo work 
up to supervisory status, to 
work on the most advanced 
weapon systems development 
projects currently in the 
industry. 

He should have a background 
in EE. ME. or Physics, with 
an accent on several years 

He’ll ralcutale and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 

structural fatigue problems 
resulting from high acoustical 

There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 
Write to: Mr. A.H. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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teed complete pmate financing. Airco 
was formed to build dc Ihnilland’s 
nimi, while Bristol -Aircraft Co. and 
Hawker Siddelcv announced a joint 
proposal to build Bristol's 200 medimn- 
i-angc jet. 

'Ihc government finally chose the 
D1H21— BEA’s original preference. A 
contract will be signed when detailed 
designs Irave been submitted to BE.A, 

British Test Visual 
Glidepath System 

London— Visual glidcpatli system dc- 
\clopcd bv Royal -Aircraft Establisli- 
inent at Farnborough is being installed 
for opciational esaluation at fisc air- 
fields of the Ministry of Transport and 
Cisil Asiation. 

Ststem consists of two pairs of units 
arranged to form liglited wingbars on 
both sides of the runway. First pair is 
located 500 ft. along the ruiiwar- from 
the threshold and tire second pair 500- 
1.000 ft. further on, indicating touch- 
down area. 

Units arc flat rectangular boxes 
iirojecting light toward the approach 
thtough a 41 ft. horizontal slit- Eaclr 
wingbar has three of them spaced at 
S ft. intersals, the inner one being about 
50 ft. clear of the runway edge. 


Optical system projects white light 
over the upper sector, red light over 
the lower sector, with a gradual change 
of color orer a half-degree sector. Ele- 
vation of the transition sector above 
the horizontal is set for the aircraft’s 
normal descent path. 

In making an approach, the pilot 
should be able to see tire white liglits 
of the nearer wingbars (to avoid under- 
shooting tmiclidnwn area) and red or 
pink lights of far wingbars (to avoid 
ovcr-sliooting). 

One system has already been installed 
at Blaekbushc, Hampshire, and pilots 
using It arc being asked to fill out 
t|nc5tionnaires on their experiences. 
Others arc being installed at Aberdeen, 
Belfast, Liverpool and Prestwick. 

Vickers Vanguard 
Structure Modified 

London— Local stiffening of tire Vick- 
ers Vaitguiird wing, cltas.sis and fuselage 
to accommodate an extra 4.000 lb. pay- 
load, at tire expense of some range, will 
drop seat-mile costs, the Vickers Air- 
craft Co. claims. 

Structural modifications will be in- 
corporated in all but the first 12 aircraft 
off the line. Using a 1 39-seat liigh den- 
sity configuration, the new Vanguard 
direct operating costs (.AT.A formiilael 


will drop to two cents per passenger 
seat-mile met stages as short as 100 ini. 
and to one cent on distances exceeding 
900 mi., according to Vickers. 

Seating configuration in tire liigli 
density version features a seat pitch of 
36 in. and seats six abreast. Tire tourist 

Maximum takeoff weight of tire new 
Vanguard remains unaltered at 141,000 
lb. wliile the inaximuin landing weight 
is raised to 121.000 lb. and the maxi- 
mum zero-field weight to 112,000 lb. 
Underfloor freight space of 1.360 cu- 
ft. also remains unaltered, but with its 
new maximum payload of 29,000 lb. 
the still air range drops from 2,600 
statute mi. to 2.200, 

Principal region needing stiffening to 

accommodate the extra payload is the 
bottom center of the fuselage. Primary 
chassis components remain unaltered. 

Conipnv also revealed plans for an 
all-freight version incorporating the 
modifications. Maxiinimi takeoff weight 
of 150.000 lb. is envisaged with a 
40.000 lb. navload. I'looi of the new 
version will be strengthened, larger 
doors w ill be fitted and there will be no 
cabin windows. Provision for air con- 
ditioning will be less sophisticated but 
live basic equipment carried on the 
passenger versions will be fitted. 

I'iist Vanguard is expected to make 
Its maiden fliglit in November. 
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Here's one of the smallest precision servo motor series currently 
available. The new Daystrom Transicoil Type 6 Motors are 
wound for 26-, 33-, and 52-volt operation. Control phase is center 
tapped for operation with transistor drive. These Motors de- 
velop .125 oz-in. min. stall torque and 6200 RPM free speed. 
Each unit weighs only .9 oz. and is less than 1!<(" overall. 


NEW TYRE a INDUCTIVE POTENTIOMETER 

Thisinductive Potentiometer is an infinite resolution a-c poten- 
tiometer whose output voltage is linear rather than sinusoidal 
with the angle. Output voltage phase is dependent upon the 
direction of shaft displacement from nuU. When operated into 
load resistors not less than those specified, output is linear with- 
in .25% through an angular rotation of -t-85° through null to -85“. 



NEW TYPE S SYNCHROS 

The new Daystrom Transicoil Type 8 Synchro Line consists of 
transmitters, control transformers, differentials and repeaters. 
Dimensions equal to BuOrd Size 8. Operation: 115V 400 cycles 
or 26V 400 cycles. Accuracy of ± 10 minutes is standard. Other 
accuracies are available upon request. Corrosion resistant con- 
struction throughout. Conforms to MIL-E-5272-A. Operating 
temperature range is -54C to -I-125C. Higher temperature units 
also available. 


NEW TYPE 11 INERTIAL. DAMPED MOTOR 

Here’s inertial damping with no reduction in no-load speed! 
This new Type 11 Motor (BuOrd size 11) provides acceleration 
or deceleration damping in high-speed and high-gain servo 
systems. In non-critical applications, this motor can be used as 
a low-cost substitute for damping motor generators. 


DATA SHEETS AVAILABLE Writeforcompletespecifications.mechanicaldata, dimensions 
and characteristics. Be sure to ask about our New 24 HOUR 
SERVICE for servo motors and motor generators. 



lOM TRANSICOIL 

Division of Daystrom, Inc. 


.1 WESCON SHOW 


WORCESTER, MONTGOMERY COUNTY, PA. • PHONE: JUNO 4-2421 


elated damage*. Recently fotincd Klcc- 
tronic Industries Association (EIA) 
committee on CA-\ |)rocurcnient prac- 
tices has approached CAA to ask that 
liquidated damages clause be dropped, 
or that at least a inaNiinum limit be set 
on amount of d.imagcs. 

But C.AA is "once bitten, twice shy” 
on the subject. In 1950. CAA dropped 
use of liquidated damages clause when 
industry claimed that it did not achiere 
the desired effect of accelerating deliv- 
eries. Shortly afterrrard the Korean war 
broke out and industry was deluged 
with milihiry business. Many com- 

E jnies relegated their existing CAA 
Li.sincss to a low-prioritv status witli 
nearly disastrous results for the agency. 

for example, one manufacturer was 
four years late in delivering VOR equip- 
ment. Another was five years late in 
delir ering precision approach radar and 
tour years late in delivering direction 
finding sr-stems. according to C.^,^ 
figures. 

1‘ollowing extensile analysis of con- 
tractor pcrfonnance. C.\.\ decided in 
the fill! of 1955 to rc-insfitiifc liquidated 
damages provisions in future contracts, 
although its study indicated that ‘'un- 
necessarily meticulous” CA,\ inspection 
procedures and change orders contrib- 
uted to delivery dekns in sonic 

Delays Sloshed 

Since the liquidated damages clause 
went into use. C.\,A find.s that contrac- 
tor performance has tmproicd signifi- 
cantly. flow much of tlris imiirmcinciit 
can be attributed to tlie damages pro- 
lision and how much is due to easing 
of defense ivorkload and the keen com- 
[xitition within the avionics indnstri' 
which took place about the same time. 
H debatable. 

Of approxiiiiatclv 700 major contracts 
awarded doting Fi.scal 1957-195S. nearly 
500 base been completed and practi- 
cally all of the rest arc on or ahead of 
schedule, until only a few stragglers of 
any consequence, according to Joseph 
Tippets, director of Office of ,\ir Vasi- 
gation Facilities, 

Based on presious C\.\ exix'ricncc, 
it appears that the lil.\ committee will 
base a tough time comincing the 
agciics’ to drop its li<|uidatcd damages 
clauses, parficularlv since tlicrc appears 
to he no lack of industry bids for CAA 
business. 

Failing this, F.IA uill seek to set a 
ii’axinium figure on damages— perhaps 
lii"iling them to total price of contract. 
Although CAA has no desire to imokc 
financial vengeance on a scrioush dc- 
hiiqiient contractor, there is some 
question wliether it can Icgalh' set a 
iiiaxiinum limit on damages. It the 
gosernment suffers damages because of 
late delir’erv. there is no legal reason 
whv damages suddenly ccasc when they 



Fairchild’s Sub-Miniature Rate Gyro Has 

FULLY CONTROLLED DAMPING 


Only Fairchild's Rale Gyra — has uni form, conslanl dam 
for any required pcrceniage of cricicai within ~ 15C6 and 

This is accomplished by varying the damping area, usinj 
damping medium as a sensing device which varies with 


TAKES 100 g’s OF SHOCK 
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Contributing to superb performance . . . Boeing’s 707 Jetliners 

powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped (as will 

many of the JT-4 applications) with main fuel pumps 

engineered and built by Chandler-Evans. CECO, in addition, 

is producing cabin temperature control valves for a number of the 707s 

which have been ordered by world-famous air lines. 

Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 
military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Interesting, informative literature on many CECO products is 
yours for the ashing. Please address your request to Department 48. 


SYSTEMS 

CONTROLS 
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equal the amount of the contract or 
other predetermined Milne. 

\iainifactiirers who liope to lx; low 
biddeti for C.\A business must realh 
sharpen their outlook and theit puit ih. 
Sonic of the toughest com|xtitioii fre- 

haic failed to read CA.\ specifications 
carefully enmigb. or who haven't licard 
alioiit tlie tlioroughness of CA.\ ius[xc- 
tors. h'or careless bidders, the price of 
getting an edneatinu c.in run high. 

C.A.A is not bound to accept a Icm 
bid if tlie agency determines that a bid- 
der is not qualified for tlie |iab- Before 
awarding contract to a newcomer, 
agcnci normally sends te.ini to eialnate 
cmnpanv's facilities, and personnel, ac- 
coidiiif to Lewis Bayne, general sen-ice's 
officer. But it is not always casi to draw 
the line between ciimpctcnee and in- 
competence. 

Some inamifacturcrs sat that C.\.^ 
sliould autoniaticalli- suspect ciimjic- 
tcncc of any company -tliat submits a hid 
which is far below fhat of known com- 
petent producers and/or former suppli- 
ers of the same item. 'I'his. tliey say. 
indicates lack of undetstanding of the 

One company citc.s the example of a 
recent CAA competition where tlie price 
submitted b\- the low-bidder, a new- 
comer, was ctinsiderably less than half 
the figure quoted bs a company which 
liad previously produced the device for 
C.AA. Spokesman for tlie latter firm 
told .Avi.mion Wr.EK that cost of just 
Ids raw materials and tooling nearly 
equals price quoted by winning bidder. 
Buying In 

But sometimes a manufacturer inten- 
tinnalli- underbids Ids estimated cost 
with tlie I'iew to buying into a new field 
of future business. This can prove to be 
a short-sighted policy if another com- 
pany bases its bid on the- same idea in 
tlic next procurement. 

'nictc mai- be otlier exte-miating cir- 
cumstances. for example, when CAA 
questioned a company recently almiit its 
e-.xtre-incly low- l>id figure, company said 
it expected to suffet a loss, but wanted 
to keep its factory occupied so it could 
bid for forthcoming defense business 
upon wliicli it hoped to make a profit. 

New-comers w-lio wish to compare 
their ow-n figures prior to bidding with 
the price paid by C.AA to former pro- 
ducers of same or similar equipment 
can obtain such prices ftoiii the agenq-, 
upon request. But not too many com- 

'^AUhougr CA.\ now- has far more 
funds than in fonnet years, it has a huge 
job to accomplisli. 'Ilic agency- there- 
fore is not unhappy wlicii competition 
forces prices down, enabling it to 
stretch its budget. 

for example, less than two years ago, 
C,A,\ paid approximately 57,000 for a 


FREE - - - Revised lERC Heat- 
Dissipating Tube Shield Guide! 

MORE THAN 1,200 ELECTRON TUBE AND SHIELD COMBI- 
NATIONS FOR IMPROVED ELECTRON TUBE RELIABILITY 
ADDED TO REVISED EDITION. Thousands of original lERC Goidas 
are in daily use everywhere! Newest edition is sent FREE on request. 
Over 25 jiages of easy, thoughtfully referenced listings and fold-out 
spread of jiholos designed for fast familiarization and accurate use of the 
lERC Guide. Latest lERC Heat-dissi|ialing TUhe Shields are induded- 
help you select proper shields for new design and retrofitting applications. 
You won't want to be without this valuable information package if you're 
designing for maximum equipment reliability — so easy to achieve with 
lERC Heat-dissipating Electron Tube Shields for effective electron tube 
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SPACER 

NAVIGATION 


12YRS.OLDVH 
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AUTONETICS 'm 


When men push of! for Space, they will need the absolute accuracy of inertial and 
stellar-inertial guidance systems to navigate in the trackless void. Working %vith the Air 
Force. .Autonefics has spent 12 wars bringing both to their present high state of devel- 
opment. Autonetics made America’s first succes.sful flight test of an inertial guidance 
system in 1950. Since then, more than 800 suoaesful flight tests have demonsti-ated the 
relia bility «rluLjjf LVU-liiproved aystenis. Today Autonetics has the basic knovv- 
how and hardware America ne^^for Space navigation. AutOnetiCS 

•iTff rf wr [T f T Tii m i ir mi'iii rr i i i rtit > x^ision of hoith «miii o>h « v i« tioh. n»e, • oowNfr. c»uK>tMU 


-7 i k\;i. EngiiK'-diivci) gencratot vised to 
Ijrovidc power nt reiiinte sites. Lust vear 
liic low bid for sucli generators bad 
chopped to $5,200. and only last iiiontli 
iho uinning bid ssas only S4.200, ac- 
cording to Raymond Mulari. chief of 
])rociitement disision. 

Shelters for which theagencvformcrlv 
paid S900, sscre bid at arocincl $500 in 
a recent competition. 

Critics say that C.^A’s procure- 
ment and inspection policies base 
soured many avionics manufacturers on 
doing business with the agency, farcing 
it to turn to new and inexperienced 

For example, these critics point lo re- 
teiit CAA procurement of .•\SR-4 air- 
port suneiiiance radars. None of the 
three companies that built the earlier 
.\SR-1. -2. and -3 sets (Cilfillan. General 
i'licctric. Bendix Radio) even submitted 
bids for the .\SR-4. The winner. Texas 
Iiistiuments. has never produced 
ground-based radar, although it has a 
fine record of producing airborne radars 
for the Defense Department. 

All tlircc of the previous .\SR pro- 
ducers ate believed to have lost money 
on their former contracts, and at least 
one is somewhat bitter about CAA in- 
spectors. One inspector refused to ac- 
cept company’s moving target indicators 
(.MTI) because he said the wiring was 
sloppy and insisted company rc-vvire 
unit for neater appearance, spokesman 
told .Aviation W'rek. Company says it 
warned inspector that MTI would not 
function properly if re-ssired as he re- 
quested, but inspector was adamant. 
Wlicn tc-nired units failed to function 
properly, comp.iny had to rc-wirc again 
ill original configuration, hut was not 



Improved Sextant 

Improved pcriscopic sextant developed by 

ator's field of view-, perniittiiig faster, mure 
accurate celestial fixes. New Type A28450 

used bv Fail .iuiericaii World .Airways and 
Qantas' on new ietliners. Kollsiiian also lias 
increased brigfatuess of artificial hurixon 
reference to permit sextant’s use against 
Vcinis during dnylight hums. 


For 0.035% Accuracy 

in your Airborne Data . . . 

m . .Giannini 
DATA REPEATERS 



GIANNINI PRECISION VOLTAGE MONITORS 
are Oats Repeaters wiucti utilize liie scale 
multiplying leciinique. They have an mtier- 

and repealability ol one part in ten thou. 


THE PRECISION VOLTAGE MONITOR alters a 


data relayed to the telemetering or record- 
ing system is less susceptible to system 




the airborne telemetering system ol Chance 
Vpughl's Regalus II results in telemetered 
data ivlth approximately 0.04% overall 

includes the effects ot all unit error sources 
such as hysteresis, linearity, temperature 
effects, and long term drift, as well as 
telemetering system error. 


A VOLTAGE MONITOR CONVERTS AC output 

3 DC voltages, representing the data to four 
01 more significant figures. These three 
separate units of information are fed into 

transmitted information with an accuracy of 
tour or five significant figures. 

WITHOUT CHANGING THE CIRCUITRY Ot Ihe 
transmitling system in any way, errors 

fourth or higher order significant figures. 
Designed lo satisfy Ihe extreme enviion- 
menlal demands ol aircraft end missile data 
systems. Giannini Precision Voltage Monitors 

or industrial applications reouiring precise 
voltage monitoring, data repealing, or data 
multiplexing. They are available in voltage 
ranges from 0.0 to 0.8v lo 0.0 to lOO.Ov, and 
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THESE ELAME-PIATEP TURBINE SHAFTS W 

can really fake a beating! 


r 




Turbine shafts in ballistic missiles must turn smoolhly at terrific 
speeds . . . stand up under intense heat. That's why critical points 
of wear on these shafts for Atlas, Thor, and Jupiter missiles ore 
Flome'Plated by ItKDE's unique process. Engine systems for all 
three missiles are built by Rocketdyne, □ division of North Ameri- 


Flome-Plating is LiNDE's special process by which o hard, 
thin cooting of tungsten carbide, aluminum oxide, or 
other materiols is applied to a metal surface, Flame- 
Plated coah'ngs hove oulsionding resistance to wear, 
abrosion, and fretting corrosion, even at extreme tem- 
peratures. They consistently outlast hord chrome plating, 
tool steels, ond in some coses even solid tungsten carbide. 
Flome-Ploted coatings con be used as coated (125 micro- 
inches rms), or ground and lapped to belter than ane 
micro-inch rms finish. 

If you have a wear problem that could be solved by o harder, 
longer-wearing surfoce— call your neorest Linde office ond find 
out what Flame-Plating con do for you. Or write Flame-Plating 
Department, LiNOE Company, Division of Union Carbide Corporo- 
tion, 30 Eost 42nd Street, New York 17, New York, 


carbide' 


Microwave Breaklhrotigii 

Chicago— T'cchnologicul bie-ukthiniigh 
ill uiicrowave tubes, which could grc.itly 

wurning Kdxrs and improve s|iace com- 
Radio Corp. rc-scarchcrs. Tube, wliich 

figure of 1 'dbl. only fiaclinii of 
that obtainable willi other microwave 
tubes. Ficscnt models eshibit TO db. 
gain, a banduidlii of 1U% and appeal 
suitable for use over frequeney range 
of 100 me. to several thousand me. 


reimbursed for the additional cost. 

,\notlier producer uf iiiivigiitioii 
equipment for CAA reports that inspec- 
tor forced it to disassemble equipment, 
lepaiiit panels, when Ire decided the 
sit.ide of gray was slightly off-hue. 

C.^A officials concede that some of 
agency's field iii.spcctor.s may occa.sion- 
ally be over-zealous in seeking to pro- 
tect the government's riglits under a 
contract. Tippets admits that there arc 
occasional inisimderstandings on the in- 
terpretation of contract specs by field in- 
spectors, ljut says tliat lie receives far 
fewer squawks today than a few years 
ago. ,^gency officials say that contractors 
are encouraged to bring such problems 
to tlicm without fc-.ir of reprisal. 

In theorv. CA.h equipment procure- 
ment is let on a fixed pria- basis be- 
cause tliey involve no development, 
onlv production. In practice, many pro- 
grams involve considerable develop- 
ment, contractors say. 

This development arises because 
CAA engineers seek to improve the ac- 
curacy and/or pcrfomiancc of iievv 
cquipnients over tlicir predecessors. 
Calling for a 20% increa.se in accuracy 
of a VOR, for example, may be a laud- 
able and justifiable objective, manufac- 
turers concede. But a change of tliis 
nature, which appears insignificant, can 
actually require considerable dcvelop- 
nicnl by the contractor. 'I’his frec|uently 
delays contractor delivery of tire final 
articles, as well as increasing liis costs. 

Some contractors believe tliat C.^.^ 
could alert bidders to ciiangts from pre- 
vious design Irv underlining sucii cliaiiges 
in its new specifieatioiis, or otherwise 
Bagging them. I'his wuuld iic of some 
lielp. blit obviously would not prevent 
an inexperienced firm from imdcrcsti- 
iiiating what is involved in achieving the 

V\'lretlier Ihe risks and rigors of doing 
business witli C.A^ arc as severe as some 
critics suggest, tlie present snipins of 
avionics niannf.ictnrine capacitv coupled 
witli the amount of C.\.\ procurement 
funds suggest that industry vviil adju.vt, 
imieli as it has to the nrciiilcms of doing 
bu.siness with tlie Defense Department 
and unpredictaliie private consumer. 




GROUND SUPPORTEQUiPMENT 


service proved 
STOW-ABLE DUCT 

AIRATERRA . . . foremost designer and marketer of ground 
support equipment ... offers the finest in woven-type DACRON 


NOME 


DIATE DELIVERY 


ORDER THESE PART NUMBERS 
6858 • 6808 • 6759 • 6999 • 6772 



CONSUIT AUtAtEaRA. 
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U. S. Designs Infrared- Scanner Satellite 


B)' James A. Fusca 

New York— Next U. S. satellite will be 
instrumented for infrared reconnaissance 
of the earth’s cloud cover to gain me- 
tfomlogiail information as part of the 
countrx's contribution to the Interna- 
tional Geophysical Year- Successful 
orbiting of this vehicle will bring mili- 
tary reconnaissance satellites one step 
closer to rcalitv. 

Both of the next two Vanguard 
satellites to be launched «ill be 20 in., 
21 lb. spherical vehicles equipped with 
a relatively simple infrared scanning 
system called "Weather Eve," designed 
for the Vangiurd program bv the Space 
Research Instrumentation Branch, Ap- 
plied Phvaies Division. U. S. Army 
Signa! Corps Laboratories. 


Optical svstems for two additional 
satellites have been delivered to the 
Jet Propulsion Laboratory by Perkin- 
Elmcr Corp., Norwalk. Conn., which 
developed tlio optical svstems fot the 
Signal Corps. ITiev will he used in the 
Armv's Explorer satellite program. Next 
Explorer to be launched also will be 
instrumented for infrared rcconnais- 


System Operation 

As designed bv the Signal Corps, 
W'eather Eve satellites will cmplov two 
infrared detectors to scan a path about 
600 mi. wide in their flights around 
the earth in orbits that will fall between 
^5 deg. north and 35 deg. south lati- 
tude. Perigee will be about 200 mi. and 
apogee about 1,500 mi- 


Tlic infrared instrumentation has 
been kept relatively simple by the 
technique of using fix-mounted optics 
and spinning the satellite to obtain a 
scanning action. Satellite will spin at 
roughly one revolution per secontf, witli 
the spin axis lying along the line of the 

To be sure that at least one of the 
two detectors will be scanning the earth 
no matter where the satellite is in its 
elliptical orbit, the;' arc mounted diag- 
onally opposite and aimed at an angle 
of 45 deg- from the spin axis so that 
one optic scans 45 deg. ahead of the 
satellite and tlic otlier 45 deg. behind. 

Beams of the two detector optical 
systems cover a solid angle of about 
one degree. Because thev maintain a 
fixed angle relative to the spin axis. 
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OPTICAL systems are slioun disassembled (left) and assembled (right). Minor is niomiled 
in 3-in. dip. can. Disassembled parts are <L to r.): retaining ring, infrared detector mounted 
on nafer. spacer, holder fot infrared filter and fnnr solar batteries, and spacer. 



information us to orientation of the 
spin axis can be oht.iincd by measuring 
and comparing the lengths of pulses 
from the detectors as they sweep from 
horizon to horizon. 

Primarily, what the detectors will see 
will be SHiiliglit refic'ctcd from the 
earth and its cloud covet. Intensities of 
the light reflected from the different 
aieas will differ appteciablv: 80% from 
cloud areas, 15-20% from land areas, 
and 5% from tlic occ-.ius. 'riictefore, 
signals from the detectors telemetered 
to tlic ground will paint out a picture 
of the cartli lx.'low the s,itellitc as it 
circles in its orbit. 

Significance of Results 

Weather information obtained from 
these first reconnaissance satellites will 
be limited to observations of cloud 
masses, their distribution and motion. 
Significance of this infuimatiim lies in 
the fact that clouds arc the visible signs 
of the definite schemes of motion fol- 
lowed by the air and reflect the con- 
stantly changing conditions of tempera- 
ture, pressure humiditv and movement 
of the air at different levels above tlie 
earth's surface. 

Data gained is expected to contribute 
.vignificantly to scientific knowledge of 
flic dy namics of weatlier. A simple but 
substantial gain will lie in filling in gaps 
in cloud observations over iminlialiitcd 
land and ocean areas of the world. At 
present, less than 5% of the- earth's 
atmosphere is covered by meteorological 

Tracking of tropo.sphcric we.ifher 
systems bv their clouds will make pos- 
sible improved long and sliort range 
forecasts. 

Later .satellites with higher resolution 
ri'connaissancc equipment vyill make it 

and course of liurrieancs and tornadoes. 
Investigations of the long tcnii radiation 
balance will be correlated with climatic 
changes and the relationship between 
solar phenomena and troposplicric 
weather studied to learn the mechanism 
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h\ wiiicli weatlier and climate arc ex- 
ternally controlled. 

Design of Ihc weather instrumenta- 
tion had to satisfy lioundary conditions 
bevond enviroimieiital limitations such 
as size, vvciglit. sliape, spin and heat bal- 
ance. Certain of the electronic param- 
elets have been set up under the Van- 
guard project by the Miiiitrack radio 
tracking system. 

These tracking stations have been laid 
out to cre-ate a "picket fence" reception 
effect so that a satellite comes within 
range of at least one station during each 
revolution around the earth. Tlic satel- 
lite is witliin range of tlic station for 
approximately erne minute during which 
it iinist be interrogated by a coded signal 
from tlic ground station and transmit 
to the ground data gatlicrcd and stored 
on tape during the last revolution. 

Bandwidth available for the Weather 
Eve telcnictrv data is from 2.6 to 15 kc. 
Noise level of the ground receivers is 
defined as a 0.1 watt radiator at 2,000 
mi-, yielding a signal to noise ratio of 

Two detectors of the Weather Eye 
svstem arc lead sulfide, which means 


that they will he sensitive from the 
upper edge of the visible spectrum out 
to about three microns. F'oeusing en- 
ergy on the detectors are two F 0.7 
optic svstems with 3 in. diameter aper- 
tures. weighing onlv 3.5 oz. 

Tape Recorder 

Signals from the two detectors ampli- 
tude modulate a 290 C])S. subcarticr— 
because they have op|)ositc polarity, one 
detector signal increases the subcarrict 
amplitude while tlie otlier decreases it. 
■| lie composite signal is stored in a 
ningiietic tape recorder tliat liolds a))- 
proximatcly 50 min. of data, about the 
amount of time it will take flic satellite 
to pass over the sunlit side of the earth. 

To conserve batteries and tape time 
the tape recorder will be turned off 
while tlic satellite is on tlie dark side 
of tlic cartli- This is done by using a 
signal from four solar batteries mounted 
around tlic infrared detector to provide 
a bias signal for the recorder motor 
vvliich causes the rccorda to operate 
onlv- alien a reflected sunlight signal is 
jirescnt. Time constant of the .system 
is .sufficiciitly long so tliat the recorder 

83 
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CLOSING 
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CORPORATION 




BLOCK diagram sliows how the Weather Eve satellite oquii)niciit is iiltcnelatcd. 


docs not shut tiff as the detectors point 
iiuay frinn the earth as the satellite 

I he recorder is conventional except 
for its \CTv small size and light weight— 
2.5 11), including batteries for two 
weeks of npenition. It handles 75 ft. 
of one-quarter ineh magnetic tape at 
a recording S|)ced of 0.5 in. per second 
and phnback speed of 15 ips. System 
suitches to plasback upon interrogation 
from the ground to proside the input 
signal for a one watt transmitter oper- 
ating at lOS me. 

Data received on the ground and as- 
sembled from the different receiving 
stiition.s will be demodulated and proc- 


•cssed for presentation in analog form on 
an oscillographic type of display. Among 
the problems that most be allowed for 
in processing the data are position of 
Ihc satellite in its orbit, spin axis orien- 
tation and solar angle. 

Spin Axis Orientation 

Importance of accurately determin- 
ing orientation of the spin axis can be 
seen from the fact that knowing where 
the satellite is in its orbit, does not tell 
the observer where it is looking unless 
the spin axis orientation also is known. 

This is because the orbit of the 
satellite is elliptical and its spin axis 
lies along the line of the orbit. There- 
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man in space 


Boeing has planned ahead to meet the problems and 
develop the potentials of the space ape — through 
orpaniiatioiial structure, expanded facilities and 
advanced fundamental research. 

The Boeing Systems Management Office develops 
proposals and provides management for all projects 
employing space-age techniques. .Advanced studies 
include boost-glide vehicles, anli-balli.slic missile 
area defense systems, air-to-surfaeo missiles, and 
manned and unmanned space x'eliicles, 

Boeing’s space-age orientation, its tremendous tech- 
nical and research capability, and its outstanding 


weapon system management experience earned for 
the company and its associates an .\ir Force assign- 
ment for Phase I dr-velopmeni of Dyna-Soar. This 
is a weapon sv.stcm based on a manned boost-glide 
vehicle that will orbil at speeds approaching 18,000 
miles an hour, and be capable of rc-en! ring the 
atmusphei'o and making a normal landing. 

Dvna-Soar and other space-age projects at Boeing 
offer oxcoptiiinul opportunities to engineers of all 
categories, and to phv.sicist.s, tnalhcmalieians and 
.scientists. Drop a note now to Mr. Stanley M. I.ittle, 
Dept. C-78, Boeing Airplane Co., Seattle 24. Wash. 







Widest choice of DC-7 nonstop flights 


radar-equipped ■ reserved seats spacious lounge • superb cuisine 
American’s famous stewardess service 


AMERICAN AIRLINES 


flirt, tilt spill iLxis will be liorizoiital 
iiKirmiil) I'ltli tilt respect to ttie earth's 
surface oiiiy at apogee and perigee. 

Information as to the spin a.\is 
iiricntation is obtained by comparing 
tlic lengtlis of tlie pulses from each 
detector as they swee|) across tlie earth 
from horizon to horizon, the Icnetli of 
lire pulse indicating the amount of time 
that tlic detector was actualh' \iewing 
tlie earth. But, because tlie orbit is 
clliptie.il. there will be periods during 
wliich only one detector will be seeing 
the earth. At these times, it «i11 be 
necessary to compute the orientation 
(in the basis of preiionsly transmitted 

T1ie arrangement of tlie two detec- 
tors will keep at least one of them 
vievs'ing the earth as the satellite spins 
despite the elliptical orbit as long as it 
stays within 1,700 mi. of the planet. 

Tlic one degree beamwidtb of the 
optical sistenis will resohe a 6 mi. by 
6 mi. area presuming optiiuuni condi- 
tions and the satellite at 500 mi. alti- 
tude witli the spin axis hing iioniial to 
the earth. As the angles of viewing and 
the altitudes change, this will rlcteri- 
onitc until an arbitrarily set upper limit 
of JO mi. by 30 mi. is reached. In any 
disc, liowcier, only that d.ita coming 
from the 300 mi. lying to the left and 
right of tlie satellite path will be used- 
generating a 600 mi. «ide infrared 
strip map of the sunlit side of the cartli 
nitli ea^ resolution. 

^ FILTER CENTER ^ 
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► .\rma Eyes Other MyraLTs-.Nimcu.iii 
Snsdi Anna Coqj. is expected to ex- 
tend its capability in the radio fre- 
quency end of the spectrum through 
•.icquisition of other asionic companies, 
it'gardless of outcome of present merger 
talks with Northrop Aircraft Co. Likclv 
candidates reportcdls- include Allen B. 
OiiMont Laboratories and H.ireltinc. 

► Miniitcman Guidance— North Aiiiet- 
itan’s Autonetics Disision. which non 
recent competition for deselopment of 
inertial guidance ss^teni for US.Al’''s 
new Minutciiian intercontinental bal- 
listic missile, has not vet decided 
whether to use its own digibl computer 
or one developed by another coinpaiiy. 
.AviATioN Week (June 30, p. 131 had 
reported that North .-kiiicticnn ritigi- 
nally proposed to use computer ae- 
1 eloped by Librascope. 

► RAMAC, Can You Spate a Part- 
Hoeing Airplane Co- savs it is first air- 
craft conmanv to install new Interna- 
tional Business Machines Coip. 
RAMAC (Random .Access Method of 
-Accounting and Control) which will be 
used to speed spare parts service to jet- 
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MINIMIZE REJECTS! 


Precise measurement to 
0.0001" ond I min. of arc 

A reliable, easy-to-use microscope for 
dies, thread gages, templatea, jigs, fix- 
tures, etc. 'You make direct, non-destruc- 
tive measurements — no contact, no 
distortion, images are sharp and clear. 

Used by U. S. Govt Gage Laboratories, 
and by prime contractors and their sub- 
contractors. Use of the same measuring 
instrument by all parties co-ordinates 
inspection prCKedures, and minimizes 
disagreements and rejects. 

Write tar Bulletin 147-56 

The Gaertner 
Sexentific Corporation 

Ttlighoni: BUcllni’lisn l-SSu' 
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STANDARD OIL COMPANY OF CALIFORNIA 




4000 feet straight down -with a ton of steel 


Not 8 disaster — just one of almost 2(H> regular flights 
made by E. M. “Buzz" Weslcotl to the bottom of the Grand 
Canvon. Taking off from Kingman. Arizona, wiiere he 
operates the Kingman Flying Service, he's ferripH steel 
girders, motors, cables, supplies and construction crews 
to a tiny sand strip 4000 feet below the canyon rim. 
"TTiey're building a tramline to haul guano to the top of 
the rim. and I’ve had to fly in everything they need.” says 
Mr. Weslcott. "My old Travelaire is just the ticket for 
this kind of heavy hauling — as long as I have Chevron 


Aviation Gas in tlie tank. Even on broiling hot davs its 
PSW 450 puts out full power on Chevron with never a 
miss. Chevron never fouls plugs, either — I know it'll get 
me where I’m going, and get me back. 

"Of course. I take care of my engines. I overhaul at 1000 
hours for safety's sake, but I ali\sys And KPM Aviation 
Oil has kept the engines near-perfect right up to the tear- 
down. ‘RPM’ holds engine compression at factory stand- 
ards. keeps parts clean and free — I never have trouble 
with slicking rings or pre-ignilion.'' 



TIP OF THE MONTH 

Orighl-colored jackets and 
shirts sometimes cause 
reflections in the windshield, 
can cut night visibility, 
li'.s smart to tvear dark clotlies 
on night flights, 
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liner customers. R.\M.\C can store up 
to five niilliim digits on stack of 50 
nietiil disks in a ' jukc-bo.'r” attange- 
ntenf. provide random access to ans 
.stored information in secoitds. 

► No Juterfcicnce, Please— Gross ing 
problems of electroinagiielic iiiterler- 
eiice in militarv electronic eciuipinent 
will be coscred at .Ainiv-s|)Onsored con- 
ference on Radio liiterfetence Reduv- 
fion and Elecftonic Conip.itibilih. Oct. 
1-2, at Museum of Science and Indiis- 
trs'. Cliicago. Conference will be con- 
ducted bs .-kniinur Rcsearcli roimda- 
tion of Illinois Institute of Tecbnology. 
Institute of Radio Engineers' profes- 
•siunal group on radio frcqiicncs' inter- 
ference will cooperate in tlie prograin. 

► Moon Relay Tests— Riidio-tcletspe sig- 
nals at fteqnencs' of SIO me. were rc- 
eciitlv transmitted between Cedar Rap- 
ids, Iowa, and .Arms Electronic Prosing 
Ctound. I't. Uaucluica, .Ariz., by 
bouncing signals off tlic moon. Collins 
Radio Co. has disclosed. Signals traveled 
.ippioximatcK 500.000 mi. in approxi- 
mately sec. Company sass tests 
"probably" were first time that moon 
has setsed as rclav for commimications 
in the 1,0'"I0 me. band. 

► Signed on Dotted Line— M.ijor as ionic 
contract assatds inciiidc: 

• Telecomputing Corp., Whittaker 
Gvto Division, Van Nuvs, Calif.. Sl.R 
million, from W'estern Electric, rate 
and position gyros for use in Nike 
lletculcs anti-aircraft inissilc- 

• Ampex Corp., Redwood City. Calif., 
•Sl-2 million from Nasv Biitcaii of -Aero- 
nautics, for airborne magnetic recorders. 

• Eitel-McCullougli. San Bruno, Calif.. 
$1.? million from Sperry Gyroscope 
Co., for production of ccrainic-mcta! 
trascling w-ave tube, 

• Altec Lansing Corp., .Anaheim, Calif.. 

50.000 from Douglas .Aircraft Co., 
for ground coinnninications systems to 
he used at Thor missile launchin| sites, 
bvstem fciiliites special command over- 
ride circuit svhich enables ranking of- 
ficers to automaticalh cut off any other 
voice using svstem at the time. 

» Westiiigliouse Electric. Electronic 
Tube Division. Elimr.i, N. Y.. S270.000 
contract from Na\y Bnreau of Ships, 
for niavnetrons capable of geiiemting 
10 million watt radar pulses. 

• Western Electric, Ss.7 million from 
Nass' Bureau of Ordnance, for weapon 
direction equipment to be used in 
tracking targets, evaluating threats and 
assigning Teiriet missile batteries. 

• Westinghouse Electric, Ait .Atm Div i- 
sion, undisclosed size contract from 
Boeing Airplane Co., for "greatlv ad- 
'iineed" airborne terminal guidance 
svstem to be used in Bomatc-B, long- 
range air defense missfle. 


MCRO-BEARING 

ABSTRACTS 

by A. N. DANIELS, Frenident 
New Navipehire Ball Bearinye^ Inc, 

DYNAMIC AND STATIC LOAD RATINGS 






The nomograph illuatmted pei-mits 
the quick evaluation of any one of the 
three quantities when the other two 
are known. For example, if the C rat- 
ing of a given bearing is 9o pounds, 
and the bearing is loaded radially with 


lication a groat help it 
solving problems ir 
signing instriiment- .. 
small electro-mechani- I 
cal assemblies. L 
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Aviation fP'eek Pilot Report 


Latest Aircoupe Embraces 258 Changes 



POSitiVE stick action gels Aircoupe airborne. Note large «indshield.canopv area. 




By Robert I. Stanfield 

New York-l'ornev Aircraft’s all- 
metai, spin-proof Aircoupe F-1 embraces 
some 258 modifications over its prede- 
cessor, tltc Etteupc, of whicli sescral 
thousand were built in Matvland bv 
Engineering Research Cotp., acquired 
by I’omey in 1955. 

Major among tliesc ate new nose and 
bottom cowl, heavier gage all-metal 
wing, beefed up gear incorporating 
Belleville springs, plus interior with scat 
stressed for 12Gs, bubble-type tinted 
windshield with sun-filtered overhead 
canopy. 

Model I’-l is produced at Forney's 
Ft. Collins. Colo., plant. Aircoupe fea- 
tures single control wheel, which alone 
coordinates ailerons, rudder and eleva- 
tor, plus ground steering. Sole floor 
pedal activates brake. Castered gear 
takes the crosswind factor out of take- 
offs and landings. 

hot the beginner the transition to 
flight without rudder pedals should be 
quick and simple. 

Performance factors esideiiccd dur- 
ing flight esaluation bv Aviation 
W'f.kk embraced; 

■ I'akcoffs and landings. Wind is no 
problem, .Airplane was crabbed into 
cross-wind of 15 kt. on approach. 
Ground contact was made in crabbed 
position. Nose wheel immediately 
swiveled around to carry airplane 
straight down nimvav. During ctoss- 
wind takeoff wheel alone held airplane 
in line. There are no flaps. 

• Flight coordination. -Aircoupe was 
held ill gentle and steep tunis at vary- 
ing rates of speed. In turns only the 
inBoard rudder is activated. Control 
forces were light, and the ball remained 
centered throughout attitude changes. 

• Safety in flight. Aircoupe has no 
tendency to spin, and a stall just brings 
cn an increased rate of sink. At 75% 
power— 2,500 rpiii.— the airplane was 
pulled nose liigh until airspeed indi- 
cated -to mplt., then placed in 90 deg. 
bank. 'Iliete was no loss of altitude, no 
falling out. Power off, with airspeed 
indicating 45 mph., there was no heavy 
buffet, rather a nose-high mushing 
down at 500 ft- per min. 

Light, two-place Aircoupe is powered 
by a Continental C-90-12F engine gen- 
erating 95 hp. at 2,625 rpm. at take- 
off. Same engine soon will be rated 
100 hp. Propeller is metal M^aulev 
1B90CM71-52, fixed pitch. Dryweight 
of airplane is but 890 Ib.. gross is 1,400 
lb. Useful load is 510 lb. Seating is 
side-by-side. 
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BUSINESS FLYING 



AIRCOUPE, with no rudder pedals, can be l.uicted in crabbed attitude in ctosswind. Tlicre arc no (taps. Wing area is 142.6 sq. ft. 


Neat and rugged airplane is of all- 
metal construction, vvitfi flush riveting 
on airflow surfaces. Demonstrator had 
Dav-Glo markings on prop hub. tips 
and outside p.mcT of vertical shabilizcts. 
;\11 production models will have similar 
blaze orange high-visibility markings 
unless otherwise specified by the cus- 
timiet. I here is no additional cost in- 

.Aitplane sits close to the ground on 
its tricvclc gear, height to nose being 
but 3 ft. 6 in., making for easy access 
to engine. Gear tread is 8 ft. Oil ca- 
paciri' c.in he chocked via flusli- 
moiiutcd cowling acce.ss door, without 
opening cowling. 

Cockpit was entered via walk-on 
surf, ICC on wing. With two aboard, seat- 
ing was roomv and comfmt.ible. One- 
piecc foam rubber sc-.lt is solid cushion, 
like auto scat. Lack of rudder pedals 
negates need for fore and aft move- 
ment. Leg room is plentiful, only the 
floor brake pedal being on pilot's side, 

Ccntcrpiccc cjiiopv is composed of 
three rolling panels, one of which is 
filtered to shade the suu. Two sections 
alone form the complete ccntcrpiccc. 
'the filtered section can be adjusted to 
convaiicncc of pilots. 

Dual control wheels arc standard on 
this aiqjlanc- Engine instruments are 
mounted to left of panel, fliglit instru- 
ments center. I’lirottle quadrant is lo- 
cated bottom, center, of main panel 
and seats throttle knob and trinv knob. 
Radio cquipmcul included Narco Sim- 
plexct VC-27, Omniplexer VO-A-2 and 
LFR-5. 

Baggage compartment is loc.vted in 
cockpit, just aft of seat, and holds 75 
lb. It will also take .i "kiddie scat" for 


a child np to the same vveighL in lieu of 
luggage. Overlooking the luggage com- 
partment is large hat shelf and cabin 
speaker. Master switch is inconvcnicntlv' 
k/cated on top of hat shelf; Forney may 
relocate this switch forward of pilot on 
instrument pmel. 

Each wing tank holds 9 gal. of fuel; 
the nose fuselage tank holds 6 gal. Fuel 
is pumped from wings to nose tank, 
where it is gravitv fed to engine. Cock- 
pit fuel gage, recessed in low side of 
fuselage to left of pilot, shows capiicity 
of wing tanks only. Nose l.ink incor- 


Aircoupe F-1 

Kiiiptv weight 890 lb. 

Gross' w eight 1.400 Ib 

Useful load SIO Ih. 

■5' mg span 59 h- 

Wiiig area 142-6 sq. (I, 

Ia;ngfh 20 It. 2 in. 

Height (tail)* 6 ft. 5 in. 

Power loading 15.5 Ih./hp. 

Wing hading 9.82 Ib./sq. It. 

Baggage capacity T5 Ib. 


Range 500 mi. 

Fuel consumption (7596 power) 

5.6 gph. 

Absolute ceiling 18,000 It. 

Service ceiling 16.000 ft. 

Max. cruise (75% |mwc) 

121 mph. T.\S 

Stall speed 56 mph. TIAS 

'InkeoR distance (sen level) .... 500 ft. 

Landing roll (sea level) 600 ft. 


porates float-tvpe gage on top of cowl- 
ing. Indicator, at maximum extension, 
shows 1 hr. supply, good safetv margin 
in event of fuel pump failure which 
would affect wing tanks. 

\5’iug tank shut-off valve is located 
under and forward of instrument piincl. 
on right side of fuselage, and dot.s not 
affect flow from now tank. In similar 
position, forward of pilot's seat, is fuel 
shut-off valve which restricts supply 
from all tanks. 

Engine shirted qoicklv and airplane 
was taxied out for nm-up. Taxiing was 
smooth, and .Aircoupe swiveled easily 
as control wheel was turned left or riglit. 

Demonstrator flown was N731SC. 
Drv weight, with instrumentation, was 
912 lb. With two aboard, plus 150 lb. 
of gas ;md oil and 60 lb. of luggage, 
airplane grossed over 1.300 lb. Sea 
level pressure was 29,67 in. (1003.1 
mb.). AA'ind was from the west at IS 
kl. Outside ait temperature was 62]', 

Before taking the nimvav I h;id to 
cross niv legs to avoid reaching for 
iiiddcr pedals that wouldn’t be thcrc. 
W’c had a 43 deg. crossvvind. and dc- 
liberatelv ran first takeoff long. With 
full tlircittlc. airplane was steered down 
ruuvvav like a car. Wcatlicrcocking was 
casilv- offset by steering. Upwind wing 
came up some, but airplane, hcc.ui.se 
of negative wing angle, was still liold- 
iiig ground at 70 mph. until wheel vv-.is 
|)iilled back sharplv' ;md airplane y anked 
off. after .ibout 700 ft. 

Initial climb was made at 80 mph. 
Nose vv-.is lovvctcd sliglitly for better 
forward visibility, and at 90 mpli. ,\ir- 
coii|X' went up at 600 fpm, 

Airplane was leveled off at 4,000 ft. 
and mixture slightiv leaned out. .At this 
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TODAY... AERONCA IS DESIGNING. DEVELOPING AND 
PRODUCING A COMPLETE RANGE OF HONEYCOMB 
STRUCTURES TO MEET SPECIAL REQUIREMENTS 

Stainless steel brazed honeycomb "sandwich’' struc- 
tures are solving critical thermal, dimensional and 
strength-weight ratio probiems in the latest air weep- 



producing these high-lemperature structures in quan- 
tity. Flat, wedged, conic, contoured and compound 
curved sandwich panels are being delivered by 
Aeronca for application in missiles and supersonic 
aircraft, 

Let Aeronca’s practical experience and fully inte- 
grated facilities help you solve airborne structure or 
component problems. 

Write today lor details. Formal fefterhead inquiries 
will receive immediate attention. 


BASIC ADVANTAGES OF HONEYCOMB FABRICATIONS 

1. Superior strength-weight ratios. 

2. Outstanding thermal stability. 

4, Greater aerodynamic smoothness. 

5, Simpler sealing techniques in pressurized areas. 

7. Fewer detail parts or components. 



aeronca martufacturing corporation 
1714 Germantown Rosd • Middletown, Ohio 


altitude, pulling 75% power— 2,500 
rpin.— airspeed indicated 115 mpli. on 
heavily loaded airplane, for true air 
speed of 123 mpli. Outside ait tenipeta- 
turc was 491-'. Airspeed is red-lined at 
145 iiipli. 

Cross-country Sight was of 2 hr. 
40 min. duration. Kiiel consumption 
averaged 3.3 gph. Flight was comfort- 
able and we didn’t hai-e to raise our 
voices to converse, Witli big windshield 
arc-a and bubble-type canopy, visibility 
was excellent. One can look directly 
hcliind in this airplane. 

Flight Characteristics 

Aircoupc is quite maneuverable and 
stable, with no unfaiorable character- 
istics appiircnt thrmrghout unusual 
flight attitudes and low speeds. Stalls 
produce little buffet and no break; 
rather a nose-high sink which can be 
adjusted with addition of power. 

W'ith engine turning 1,500 rpm.. Air- 
coupc was flown at 55 mph. during hank 
and turns. Control and aileron-tuddet 
coordination u-etc excellent; wheel 
alone docs the trick icr.- nicely. In ex- 
treme nose-high attitude, power oft. 
airplane did buffet some and sink rate 
inacased to 1,000 fpni. Holding 45 
mph. there was no buffet, just a steady 
sink at 500 fpm. 

It wasn’t until several landings were 
made that I began to feel at home with- 
out rudder pedals. Because of gusty 
wind, approach was made at 80 mph. 
indicated airspeed and rpm. at 1.500. 
Rate of descent was 500 fpm. (Normal 
approach varies from 60-70 mph.) 

With crosswind, airplane was crabbed 
on approach and landed in this attitude. 
Here was where I missed flic rudder 
pedals. But in every instance touch- 
down was made at about 55 mph. in 
crabbed po.siHon. ;iirplanc’s nosewheel 
swinging around on contact to take 
,\ircoupc straight down the runway. 

Normal takeoff got us off the ground 
in less than 500 ft. in about 17 sec., 
again with dccisii-c pull of wheel. ,-\ir- 
pTanc c-.in get in and nut of tight spots, 
but it won’t fly itself off; a little yank, 
after reaching filing speed, will do the 
trick. 

Short-field takeoff w-as made by hold- 
ing wheel back at .start of roll. In this 
maimer airplane was flown off at 30 
mph., in slightly mcr 500 ft. Holding 
70 mpli. on approach and 60 mph. 
mer the fence, Aircoupc was landed 
and stopped in less than 200 ft. 

Businessmen Market 

Checking out in the -Aircoupc can 
1)e a quick process, and l-'orncy is aim- 
ing the airplane at the businessman 
who wants to learn to fly in a Iimry. 
Company dcliscrcd 5S Aircoiipcs by 
lull- 1 and expects to produce a total 
of bebveen 180 and 20(5 this venr. De- 


liveries to date haie been contingent 
on ai-ailabiliti- of engines. 

Basic price of the airplane is 56,995. 
Standard equipment includes dual con- 
trols, airspeed indicator, sensitive alti- 
meter, tachometer, rate of climb, turn 
and bank, oil pressure and temperature 
gages, nai igation and instrument lights, 
illuminated compass, tinted overhead 
sun shade, air vents, cabin lieater, tinted 
windshield, foam rubber scat, tie-down 
rings. 

Most aircraft fly away w-ith 5800-900 
worth of optional equipment, mainly 
radio-naiigational. Optional equipment 
(offered includes ‘’kiddie" seat, wing 
landing lights, artificial horizon, direc- 
tional gyro, gages for manifold pressure, 
cylinder head temperature and outside 
air tomperature, clock, anti-collision 
light, naiigation light flasher, cabin 
speaker, and Narco VC-27 Simplexcr, 
\'OA-2 Omniplexer and Supcrhomcr. 

l-'ornei- estimates direct lioutlv oper- 
ating cost to be 55.14, based on follow-- 

• £as and oil— 5.6 gph. at 53tf pet gal. 
and oil at 40e per qt.. including 25- 
hr. oil change— 52.12. 

■ Inspection and maintenance— 25 and 
100 hr. inspection, parts and normal 
maintenance— 52 

• Rcsene for engiire overhaul— approxi- 
mate rate of $500 at manufacturer's 
recommended 1,000 hr. inteti-al-50^. 



CUT CLEANING COSTS! 




! and maintenance time with Wyandotte’s 
ized cleaning producl.s for use in airline 
:c. and aircraft momifactiire. Many of 


Chemicals Corporation, Wyandotte, ilkhigan. Also Los Nietos, Calif. 
Offices in principal cities. 


CHCMiCAlS J. B. FORD DIVISION 
SFFCIAUSrS IN AISCDAFT-CIFANINS FSODUCTS 

■ ■MAIL COUPON TODAYIaasa 
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HERE IS INFORMATION 
YOU NEED ON 

DARNELL 


► CUSTERS m WHEELS 


AND HOW TO SELECT THEM 



NEW FREE MANUAL 


French Start New 
Helicopter Services 


Paris-l«o 



PRIVATE LINES 





Dornell Casters and Wheels stort 
cutting costs from the very first 
doy of installation. With over 
4000 types of casters and wheels 
to select from you con specify 
the exoct model to meet your 
requirements. 




ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 


Dciivct\- of a Convair 2-*0 cxeci 

'^‘ork aircraft broU-r. Plan provide 
\Vold to handle sale of castomer's 



is powered hy a 600 hp. Pratt & Whit- 
ney RlldO c^iginc^and^ is designed tn 
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Converting Convairs into 
business offices — -- 



AiResearch Aviation Service has converted more than 
60 Convair airliners info business and executive aircraft 


Custom interiors, like tlic Convair 440 shown 
above, are specially designed, fabricated and 
installed by AiResearch engineering specialists 
and interior stylists to meet individual company 
requirements. 

Specifically designed by AiResearch for air- 
craft use, interior furniture is of fully-stressed, 
liglitweiglit construction. Expert craftsmen build 
and install lounges, office units, lighting systems, 
galleys, lavatories, soundproofing, drapes and car- 
peting— plus any type of personalized, eustom 
furniture. 

Convair 240, 340 and 440 modifications include 
airframe, engine and system improvements for 
greater reliability and better performance (the 


340 may be modified to 440 configuration) . Instal- 
lation of additional fuel tanks, auxiliary power 
units, radar nose, radio, autopilot, new instru- 
mentation, and new electrical, hydraulic and 
pneumatic systems as well as exterior painting 
are done by AiResearcIi specialists meeting all 
CAA regulations. AiResearch is qualified to per- 
form all Convair Service Bulletins. 

Hundreds of other aircraft, including DC-3s, 
DC-6s, DC-7s, Lodestars and D-18s, have been 
converted by AiResearch. ..its more than 150,000 
square feet of floor space representing the finest 
conversion, modification and servicing facilities 
available. 

You arc invited to inspect these faeilities. A free 
brochure will be mailed to you upon request 


AiResearch Aviation Service Division 






4 ^ 

4 ^ 

Chain Refueling 

U-S- Noiy North American Fi-tB Hop) 
refuels a vicDoiiiicll F3II-2N vihich in turn 
refuels a Dougbs A4D-2, which shiiilarlv 
services another A-ID-2. Unusual rcfiicliu!,’ 
rnanciivcr was performed over Patuxent. Md. 



QiftClii^ OwiAoitdack 


Day/tig the first 4 momhs oj /957, tr e averaged 776 operating hours 
per eugiae with 64.7‘A utiUzntiou. The engines came from 3 different 
overhaul shops. Iiiditidaal engine perjormaiice records persuaded ns 
to su-iteh e.xclasively to rtiruoip. 

During the last 4 months of 7957. u hen 509c of the eugines on our 
fleet of II convairs Here ^irxvork overhauls, aterage operating time 
increased to IO43 hours, tvith H6.99c utilization. This time is expected 
to increase as nil onr engines become exclusively Airuori oierhanled. 
E. A. ••BUD" BUTTERflElO R. R- lAYlOR 

Supt. of Maintenance Direetuc of Maintenartce 


flirwork 


29^ MORE OPERATING HOURS V/ITH 

fiirwork OVERHAULED ENGINES 
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NON-MAGNETiC AIRCRAFT CABLES 1 

ri GOOD THERMAl CHARACTERISTICS 
|j CORROSION RESISTANT 
r1 HIGH FATIGUE RESISTANCE 
~ HIGH ABRASION RESISTANCE 
PREFORMED CONSTRUCTION 



Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mag” has 
these characteristics; 
NON-MAGNETIC PROPERTIES... 
"no-mag" cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-MAG” cable eliminates instru- 
t interference from cable mag- 


New "no-mag” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel, 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-ma 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mag” cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ”no-mac" 
on many applications where the 
characteristics of "no-mag" ar 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied t( 
standard an dimensions. 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mac” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-MAC" 
is furnished in sizes from 1/16‘ to 1' 
in all of the standard aircraft cable 
constructions. 



WHAT'S NEW 


Reports A>ailable: 

The following reports may be ob- 
tained from the Office of Technical 
Smicts, U. S. Deparhiicnt of Com- 
merce, Washington 25, D. C. 

Aircraft Collision-Avoidance System 

Requirements— by P. f. LiiRochellc anti 

R. E. Brescia of Na\’al Research I.ab- 
otatoty. S1.25, 45pp. (PB 131589). 

Some Aspects of Crystal Perfomiancc 
in a New Microwave Receiver— by C. 
E. Ilainbk'ton, E\ans Signal Ltibora- 
tory for Signal Corps Engineering Lab- 
oratories, U. S. Armv, SI -00, 38pp. 
(PB 131335). 

Automatic Data Reduction System — 
Amplihide — Distribution and Conc- 
lation Analyses— bv A. Shapiro, Nat al 
Research Laboratorv. S-50, Upp. (PB 
131395). 

The Airdiag Anemometer-W. A. Von 
W'altl, ft.. Naval Research Laboratort. 

S. 50. 15pp. (PB 131533). 

Summary of Development and Evalua- 
tion of Insulating Tvpe Rehactory 
Coatings-by S. SJtlarew. C. A. Hauck 
and A. V. litw, Marquardt Airaaft Co. 
for \5'right Air Deveiopment Center, 
U. S. .Air Eorce. S3.75, 96pp. (PB 
121759). 

Ceramic Reinforced Allovs and Plated 
Cermets— by M. T. Curran and others, 
the Neif York State CoUege of Ceram- 
ics for A\higiit Air Development Con- 
fer. U. S. Air Force. SI. 25, 49pp, 
(PB 131188). 

Factors Controlling Resistance to De- 
formation and Meclianical Failure in 
Polycrystalline (Glass-Free) Ceraraics- 
by J. B. Waclitinaii. Jr., and L. II. 
Maxwell, National Bureau of Standards 
for Wright Air Development Center, 
U.S. Air Force. S2.00, 75 pp, (PB 
151623), 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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THAT PROTECT 
YOU AGAINST 
OBSOLESCENCE 
BNT ARE LOW 
IN INITIAL COST 
CONTACT 




THE MAXIM 
SILENCER 
COMPANY 


Preliminary Miaoscopic Studies of Cer- 
mets at High Tcni|>craturcs-by E. T. 
Montgomery, T. S. Slicviin. II. M. 
Greenhouse and 11. A\'. Newkirk, the 
Ohio State University Research Foun- 
dation for Wright Air Development 
Center. U. S. Air Force. 51-25, 40pp. 
(PB 151470). 

Effects of Temperature-Time-Stress His- 
tories on the htechanical Proixrties of 
Aircraft Stiuctnral Metallic Materials; 
Part l-Tcmpcraturc-Tiine Studies for 
2024-T3 and 7075-T6 Alclad Slicct- 
by R. E. Fortney and C. H. Avery, 
Nrirtlirnp Aircraft. Inc. for Wright Ait 
Development Center. U. S. Air Force. 
S5.50, 214pp. (PB 131520). 

Integrated instmments; A Roll and 
Turn Indicator— bv H. E. Bamford, Jr,, 
and M- L. Ritchie, Univer.sitv of Illinois 
for \\'right Air Development Center, 
U, S. Air Force, $.7^ 23pp. (PB 
131439). 

High Velocity Air Filters-bv T. E. 
Wright. R. J. Stasnv and C, E. Lapple, 
Donaldson Co.. Inc. for Wright Air 
Development Center, U. S. Air Force. 
S6.00, 277pp. (PB 131570). 

Study of Explosion and Fire Suppres- 
sion of Aircraft Engine Sections— bv 
C. Carlton. W. Gunket and C. Yuill, 
Southwest Research Institute for 
Wright Air Development Center, U. S. 
AirPotcc. S2.25, 80pp. (PB 131449). 

A Design Study of an Aircraft Cargo- 
Handling System— by Douglas Aircraft 
Co.. Inc. for Wright Air Development 
Center, U. S. Air Force. $2.50, 80pp. 
(PB 131596). 

Cold Weather Operation of Diesel En- 
gines: A Bibliogtapliv- Part 2.— bv M. 
■W. Ayton, J. E. Siiea and C. R. Brown. 
Technical Information Dhision, Li- 
brarv of Congress for Office of Navnl 

Research, S3.75, 150pp. (PB131492). 

Equipment for Mobile Logistics Siip- 
jiort— by U. S. Naval Supplv Rcscarcii 
and Development Facilitv. 52.25, 90pp. 
(PB 131679). 

Artificial Earth Satcllile-by Yu. A. 
Pobedonostsev. 23pp. monograph 
wliich appeared as an index to a larger 
Russian publication "Islcusstvcnnyv 
Sputnik Zenili.” Pub. 1957. S.7f. 
(PB 131756). 

High Temperature HvdraiiHc Fluid De- 
velopment Status and Engineering Data 
— l)v G. Baiim, and R. f. Benzine, 
Wriglit Air Development Center, U, S. 
Air Force. 51,25. 43pp. (PB 131512). 

Organic Compounds of Gallium— A 
Summary of tlic I.itcr.iturc- by A. J. 



Making hlgh-precislon cams of all types 

Eonic corns have been supplied to 
industry for use in control itiechonisms, 

chinery.etc., especially where extremely 
close tolerances are imperative. Mony 
of these have limits of .000100". 
Special machines developed by Eonic 

using conventional methods. 
Organizational flexibility assures^ fost 
or o production lot. 

If you require face, cylindrical or 3- 

us quote your requirements or call col- 
lect for further information. 
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I rank, R. \V. Sullivan, and V. W. 
[.icJitonlictg. Denver Rcsearcli Insti- 
tute for WADC, U. S. Air I'orcc. S.75, 
26pp. (PB i5J62S). 

Telling the Market 

Outline of products, facilities and 
custonicr service, booklet. Midway Air- 
craft Instrmnent Corp-, 185 Berger St., 
W'ood-Ridgc. N. J. . . . Description, 
dimensions and performance charts of 
a.c. and d.c. miniature motorized de- 
vices, catalog. Globe Indastries, Inc.. 
178-1 Staiilcv Avc.. Davton 4, Ohio. 
. . . Illustrate brochure describes hand 
tools and aceessrjries fur installing. 

lockbolts, Hiick Manufacturing Co., 
2480 Bellevue .A\e.. Detroit 7, Mich. 

Plioto-ilhistratcd description of liigli- 
flow liqnid/gascous oxygen facility avail- 
able for missile component tests (W’vle 
!.aboratories’ new avMcnics faeilitv. 
Norco. Calif.). Bulletin No. 3. Wvle 
.\.ssQciatc5, 128 Maryland St-. El 
Segundo. Calif. . . . Illustrated hand- 
book of available standard and minia- 
ture types of clinch nuts for avionic, 
electronic and electrical equipment in- 
dustries. Design Manual 5803, Elastic 
Stop Nut Corporation t)f America. 2330 
V'auxhall Rd., Union. N. J, 



Aircomatic Welding Wire Pocket 
Guide presents varieties of wire types, 
wire diameters, packaging data, tech- 
nical information, etc., form .ADC 873, 
.3ir Reduction Sales Co., division of Air 
Reduction Co., Inc.. 130 East 42nd St.. 
New York 17, N. Y- . . . Pliotograjihs 
and descriptions of company’s aerody- 
namics activities, facilities and pcrsoii- 
uel, folder. Customer Relations Depart- 
ment, Aerophysics Development Corp.. 
P. O. Bo.x 689, Santa Barbara, Calif. 

Listing of more tlian 100 new items 
of terminals and electronic hardware, 
,ind description of facilities for custom 
design and manufiictiire. Catalog No. 
50, Leteo Electronics, Inc., 501 South 
Varney St,. Burbank, Calif. . - . Op- 
erating data, specifications and per- 
formance cuA'cs of 3-lobc rotarv posi- 
tive industrial hlovvcis and exhausters, 
hullctin, Michlc-Dcxtcr Division, 100 
fourth St-, Racine, M'isc. 

High Speed Zener Switciiiiig Cir- 
cuits, application bulletin Vol. 1, No. 4, 
gives detailed information on high speed 
electronic .switching for missile com- 
puters and ground control computers. 
Editor, Application Notes, Hoffman 
l^lectronics Corp., Semiconductor Divi- 
sion, 950 Pitner Ave., Evanston, III. 
- - - Description, design features and 
operating data on Scrvomanoiiicters, 
Bulletin 500, Exactel Instrument Co-, 
3345 Eva Ave., Los .Altos, Calif. 


. . . our Engineers/ 


Our customers bring us on endless variety of prob- 
lems for which they seek a solution. They want to 
know what can and what cannot be done. Of great 
importance is consultotion with our customer's en- 
gineers before design is finalized. We frequently 
hove been able to suggest modifications to achieve 
greater performance and reduced costs. 

Our engineers are good, experi- 
enced and os versatile as our cus- 
tomer's requirements. Let them work 
with you, and don't forget to ask 
for a copy of our latest brochure 
which has an engineering section. 




AMERICAN 

TUBE BENDING COMPANY 

5 Lawrence Street, New Haven, Conn. 
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nOBES • • • wUl precede man in our race to the moon. These in- 
strumented vehicles will be hurled from the surface of 
the earth by multi-stage rockets — some to reach the 
moon, others to circle it. 

AVIATION WEEK readers have been able to follow 
week-by-week developments of lunar probes. When the 
first attempt is made, AVIATION WEEK editors will also 
cover every technical aspect of that story. To the influen- 
tial AVIATION WEEK engineerlng-management-mili- 
tary audience, they will bring authoritative, history- 



making reports that have become an AVIATION WEEK 
hallmark. 

First, most authoritative, most quoted publication in 
Space Technology, AVIATION WEEK is also the most 
influential medium serving oil of the great Aviation 
industry. 

You will want to get your share of the business end of 
Space Technology — the space marketplace of tomor- 
row. Begin now. to tell this market about your company 
and product. 


Sell Today tha Market of Tomorrow: 


Aviation Week 

iBtMint Space fethnology 


A McGiow-Hill Publication ® ® 
330 West 42nd Street, New York 36, N.Y. 



SAFETY 


C/iB Accident Inve/iligation Report; 

Faulty Technique Cited in Hard Landing 


At 1520’ on November H, 1957. East- 
ern Air Lines Flight 18 nude j ii&rd land- 
ing at Riclutds Field, Massena, Ncn York. 
'I'hc two passengers and thtec etew mem- 
bers were uninjnred. The aircraft, a Martin 
404. N 492A, tcfch'cd iiiafor djmage. 

HISTORY OF THE FLIGHT 

Eastern -\ir Lines Fbghl IS is a sclicd- 
nled operation serving the rtarrier's route 
between New York Citv and Massena. 
N. Y.. and its intermediate stops at Alb.im-, 
IMattsburg. and Malone. N. Y. On No 
S'cmber 14, at 124S, the diglit originated 
on schednle. its Right cress' consisting of 
Capt. Joseph W. llarphani. First Officer 
Robert Casper and Right Attendant Nancs' 

Price. The flight followetl routine 
preparation and ss'as in accordance ssith an 
IFR (Instrument Right Rules) flight plan. 
TIic general weather conditions os'c*r most 
of the route were forecast to be good. 

The flight proceeded through the inter- 
mediate stops in a routine manuct. ssith 
most passengers deplaning at .\lbans and 
Pluttsbnrg. Just prior to reaching Malone 
the instrument flight plan was canceled in 
good weather conditions. Tlic flight landed 
.It Malone at 1502. 

Continuing nncventfnily. Flight 18 de- 
parted Malone at I5i0. 1lie gross takeoff 
w-cight of the Martin 404 was 35.977 lb.. 
.S.923 lb. under the inasimnm allowable. 
.-\ccording to the load manifest the load was 
piopctly distributed within the center of 
gravity limitations. The first officer nude 
the t.ikeoff, climbed the aircraft approsi- 
mately 2,500 ft., and flew it to Massena. 
Capt. Ilarpham. from his left se.it, snpCT- 

-\t 1516. when ahent R ini. cast of 
Richards Field, Capt. Ilarpham reported 
the flight's position, then asked for and 
received landing information, w-liich in- 
cinded the sucfacc wind as "northeast 5 to 
111 kt.," and the active miiway 4 (150 It. 
wide and 4,000 ft. long). First Officer 
Casper established a downwind leg at 1,200 
ft. to caeciite a rectangular left-hand pat- 
tern for landing on rnmvav 4. 

The flight w-as siewed hricfli by ground 
iibscrvcrs during the pattern before tsaeli 
ing the final landing approach and it seciiicd 
entirely normal. .As the aircraft drew closer 
to the threshold it seemed Irigii and there- 
after assimied an abnomialli sleep descent. 
As it approached the runway surface the 
aircraft assumed a flareout attitude: how- 
ever, the rate of descent continued with 
great force at which time the right power- 
plant separated from the aircraft. The air- 
ct.ift rebounded and again contacted with 
little sisibic abatement. Consequently. 
N 492A contacted the runwav surface with 
great force. It then rolled forward and 
gradually off the tunwai to the right. Be 



fore stopping it crossed a tasiwas' and the 
left powerplant fell free, accompanied by a 
small fire in the engine and the ciupti 

.\s the aircraft stopped Capt. Marphaiii 
shut off the fuel and electrical services and 
ordered the loading ramp lowered. Tlic 
passengers and crew qtiitklv ev.icnatcd bs 
this exit without difficultv or reported 

.At 1522, two minutes after the accident, 
weather conditions were reported as: Ceil- 
ing 4,000 ft. broken, 10,000 ft. osetcast: 
lisihility 3 mi.; have; wind northeast 6 kl. 

INVESTIGATION 

Investigation on the scene tes-ealed that 
N 492.A initially contacted the runwas 
455 ft. beyond the approach end and 55 
ft. inboard of the right edge. 'Hie conhicl 
was evidenced bv prominent marks from 
the right main tites and indentations in the 
asphalt surface of the runwav made b\ the 
right main outboard ivhecl rim. The tire 
marks were apparent for the iicvt 36 ft. 
and ivete in general aligiimcut with the 
runwav hsmdiiig. Within the tire marks 
there were three propeller cuts in the run- 
way nude by the right propeller blades. To 
the left, slightly beyond and parallel to 
these cuts, were three similar cuts inflielesi 
by the left propeller blades. 

Eyesvitness ofiscoations, crew testimony, 
and the absence of marks on the riiuwai , re- 
scaled the aircraft then rebounded and was 
aitbomc for the nc\t 580 ft. Outing this 
time the riglit powerplant separatetL fell 
flee, and tumbled to the tight side of the 
riinwas' and stopped about 400 ft. bevond 
the initial contact. Tire scuff marks .ind 
.iciditional wheel iiident.itions marked the 
.second runway contact. Thereafter rubber 
marks .showed the path of the aircraft as 
ir rolled gtadnalh townrd the right edge 
of the runway and overran it 1,350 ft. be- 
yond the approach end. The Martin con- 
tinued to a stop at a location 169 ft. to 
the right of mmv.is 4 and 2,350 ft. past 
the appro,ieh end. Tlie left powerpl.mt (ell 
oft Just before the aircraft stopped. 

High Inertia forces tore out lioth power- 
plants. These forces coused the upper 
engine support stmts to fail in tension and 
the lower struts in twisting and hiicklmg. 
I''ucl and oil which flowed from broken 
lines was ignited m the case of the left 
ci.ginc. causing the fire which occurred. 

The outer skin and internal structure be- 
tween fuselage stations 280 and 311 were 
cut and toni. Tliis damage was inflicted 
bs' the No. 3 blade of the right propeller 
after the propeller struck the ground and 
the blade was torn from its hub and hurled 
into the fuselage. 

Tile front wing spar, including tlie cap 
and web, failed at station 120. 'I'his dam- 
ace was the result of deceleration forces 
imposed on the structure during the severe 
lums'uy contacts. Tlicrc was no evidence 
of material weakness. 


Damage found in the left engine nacelle 
,iica and to tlie left wing center section 
stmetiirc showed the aircraft had rolled 
over the left powerplant, with some dam- 
age in tliese areas being the result of strikes 
bv the blades of the Tcft propellci. 

Evaniination sliowcd the landing gear 
was extended, locked down, and undam- 
aged. The main gear tires reiiiained in- 
flated; however, areas of flattening on the 
right outboard wheel rim rescaled its tire 
had been subjected to maximum deflection, 
permitting the wheel to contact the run 
way. Indentation in the ruruvay surface 
which matched the flattened atc.is on tlic 
run showed this maximum tire deflection 
occuned at both the initial and secondarv 
touchdown paints. The noscwhcci tire was 
blown. 'II1C landing gear shock struts were 
in good condition and properly serviced. 

The wing flaps were extended cqiialh to 
the landing setting, 45 deg.; however, tliev 
had received major damage, apparcntlv 
from contacts with the separated power- 
plants. llic left Rap hinges at stations 55 
and 120 were sheated from the spir. 

-As a result of the cxamiiiation, all dam- 
age to the aircraft vsas cictcmiined to have 
resulted from high inertia forces associated 
-with the hard landing and from contacts 
between the aircralt and the separated 
powerplanls. Both Capt. llarpl'am and 
First Officer Casper subst.mtiated this de 
termination b; stating that there was nii 
malfunctioning of the aircraft before im- 
pact. De.vcribing the severity of the run- 
way coiilaet, Capt. Ilarpham said it w-as 
so hard that he was momentarilv stiimicd. 

Wind Conditions 

Ihe captain testified tlial when he re 
ported ill range and received landing in- 
rormatioii, he recalled the prior kiiidings at 
Piatlsburg and Malone were according to 
a southwest smf.icc wind, contrary to the 
reported wind at Ma.sscna, “nnrthc.ist 5 to 
10 kt." Ik- mentioned this to the fir'l 
officer. On the downwind leg, however, 
the captain noted .smoke from an mchistrial 
plant near tlic airport which confirmed tlw 
Massena wind direction as reported. 'Ilie 
in-range checklist was completed nnd the 
dowiiwiiicl leg was flown in .1 notiii.il man 
ncr. Tlic aircraft was slowed, after vvliidi 
takeoff flap was extended ,md the landing 
gear loweied and checked. 

The pilots stated that a lc4t turn to Imsc 
leg was iiniclc about 800 ft. .ibove the 
ground and at a nnnii:il airspeed of about 
isO kt. Capt. Ilarpham s-iid that during 
and after the turn he noted the presence 
of an overriding wind which drifted the air- 
craft somewhat closer to the airport. He 
added that this wind situation was related 
as a factual observation and not av a f.ictor 
in the liard landing, fnvestigation revealed 
that a southwest wind did exist which was 
overriding the northeast surface wind. 
\'e1ocits of the southwest wind was ap 
proxim.itcls 20 kt. above 500 ft. 
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I'hc pilots vjid the left turn to final 
.ipproacli was made using a iiurnial hank. 
It was executed .ipproxim.itelv 5nO ft. 
,d>ove‘ the ground with .111 airspeed of 
■ibout 120 kt. Approach flap w.is added 
during tile turn. Chi complefioii of the 
lorn the aircraft w.is well aligned with the 
rmiw.iv. Neither pilot was ahic to give the 
distance to the ruiivvai; howcic-r. at 450 ft. 
alxive the ground the airplane seemed 
high III c'onsidcratinii of the disfaiice. First 
Officer Casper said that at tliiv lime he 
intended to ,isk permission to go around; 
however, before he .iskecl, Capt. Ilarpham 
took control of the airplane, Ilie captain 
s-iid that lie felt he sjinnld t-ikc eontrol but 
Ibat he hciieved he could cmitinue and 
liml withnut difficultv. 

Capt. Ilatph.im testified that (lie tc-ch- 
iiiqiic he employed in coiitinuiiig was to 
iiuiiiediatelv close the throttles and appiv 
full ktnding Rap with the right hand. Con- 
cnrreiitlv he applied liack pressure to the 
vokc with his left kind and slowed (he air- 
piaiie to about 95 kl. ik slated that it 
was his intention to slow the .liicraft. then 
In lower the nose, getting as niiieli ck-seciit 
.IS possible over the distance ,uid .it the 
s.-:me time increase the air.'peeci to ahinit 
1 10 kt. to as.snrc an .ideqnate .lirspeetl lor 
Ihe flareout and timchdowii. Responding 
Ilf questions, the e.ipt.un said that his tech 
iiiqiie resulted in an .ibiioriiiailv steep nose 
down attitude ancl high rate of descent, 
lie stated that witluiut power .mil in land- 
mg ecmfigiiratiou he dmililed if the air- 
speed increased for the flareout as he had 
plamiexl. Coiiscqueiitly. when he began 
Ihe flareout these- faetors resulted m the 
rate of descent ccnitimiing vvitli little 
.ilxiteiiicnt until the runw-av was eontaeled. 
Tlic c.ipraiii said that he addexl some power 
clurmg flareout but with the runwav rapidlv 
.ipprojching this vus psychologically hard 

more. The c.iptain slated that in Ills 
opinion it was tne technique he cniploved 
livfore icaching the flareout positimi that 
resulted in tlie hard landing r.ither than 
the fl.iFeont timing or use of control in 
the flareout. 

Oiiestiiinect coiieeinii.g his tr.miiiig to 
(jumifv ,is captain on (he M.irtin .mcr.ift, 
C.ipt. Ilaipliam leeallc'd tlial it included 
the "high-altitiide appnxich." this inan- 

possible over the sluiilest dist.mse. ll 
vvnuld be appropreik- during .111 apjaroaeli 
Id .1 runwav from a high, elosc-in povjticm. 
lie vaid that the proper conduct of this 
maneuver re-qnirc-s slow mg the .nreratt to 
100-1(15 1st, in the lauding eonfigiinihou 
ifuil landing fl.ip. and gear extciidexli. It 
(lien requires the maxiiiimn desce-nt obtam- 
able mainlaining the aiispcccl and earry ing 
no less than 15-18 in. of m.iiiifold pressnte 
I'litil reaching the fl.ircont position. Tlic 
captain said th.it during Iruiniiig thK man- 
emer W.IS clenioiistraled to him and he had 
flown it. II1C captain statexi th.it during 
Ilie Massena appimch he used mi power 
.mil less airspeed than 100-105 kl.. both 
of which were contr.irv to the prescribed 
technique for the inaiieuver. When .isked, 
however, he .iddcd that lOO-IOi kt. and 
15-18 in, of power had not been iiidicnted 
as being limits to the maneuver. 

Tlic Chief of I’ilot Training from Miami, 
(lie principal training cenkr (Tir Fastc-oi .Air 




Cuts custom design 
costs with 4 BASIC 
POTENTIOMETER 
CASES 


Fneifie Scic-ntific can design 
ancl build ernstom linear poten- 
liome-ters to your must e-ritlcul 
re(|iiirc-nieiils ... yet save sou 
time and money liy iiieorixiriit- 
iiig them into iiiiy uiie of four 
staiiclarcl eases! 

A on are-, of course, not liiiiilod 
to these 4 cases — for Faenfic 
tins the iihillty to design and 
prcKluee precision vvire'-vvonncl 
linear potc-iitinmcters on a ciis- 
toni, yet production hasls. Spe- 
cialization in difficult, mm- 
staiiclard linear potentiometers 
Ims give-n Pacific iiuie-h c-siier- 
ienec- in the- very type of work 
many prefer to avoid. 

Pacific has the maiiposvc’r unci 
the facilities 10 iiriginate de- 
signs and produce .r special 
clement hnill to your own rigid 
rc-quiromenls. Espanded pro- 
clvietioii facilities iiosv make 
this ecealive c-UEineeriiig serv- 
ie-c avuilithle to all maimf.ie- 
tiircrs of cleetninie ixpiipmeiil. 

fnrtiicr details — and 
technical d.ita sheets. 
WRITE TODAA'l 
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Chromium and Its Effects 
in Alloy Steels 


As previously pointed out in this 
series, the elements that together 
make up an alloy steel work both 
singly and collectively. In a sense 
they are like the components of a 




familiar items that often contain 
chromium are hand tools, gears, 
springs, turbine wheels, ball and 
roller bearings, forged shafts and 
rotors, etc. There are of course nu- 
merous others; virtually no list 


would be all-inclusive. 

One of the most useful of the 



BKTHt-HHEM STEEL COMPANY 





BETHLEHEM STEEL 




200,000 applications of pressure 



fail to shake this gauge’s accuracy! 





WHO'S WHERE 


Rohr 



engineers are 



busy building 

tomorrow’s great airliners 
today... 




Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


FOR SALE St. 


A FLEET OF THREE 

SMITH CW 20-T COMMUTER 

$ 200,000 each 

low time airframe and engine • standardization of fleet 
transport category approved • 58 passenger configuration 
hydraulic ramp stair door 

custom designed Interior by Charles Butler Associates 
these aircraft now in scheduled airline operation 
ACTUAL PERFORMANCE fl6URES-$MITH CW 20-T 


LONG BEACH AEROMOTIVE 

LONG BEACH MUNICIPAL AIRPORT. LONG BEACH, CALIF./ GArfieid 4-8588 


NEW DC-6B FOR SALE 

ON LEASE-PURCHASE OR TIME PAYMENT BASIS UP TO FOUR YEARS 

Immediote delivery on completely equipped over-water 
long range DC-68. Four new spore engines, three pro- 
pellers ond aircraft spores. 

De Luxe interior, 90 seats, 3 lovotories, cloak room, galley, 

Price based on Douglas list. 

For porticulors contoct; 

C. F. BURKE 

MARITIME CENTRAL AIRWAYS LIMITED 

CHARLOTTETOWN, P.E.I., CANADA 


LODLKTAK 


C-47'S FOR SALE DC-3'S 


Immediate Delivery 


R985 R1340 R2000 


ENGINE WORKS 



Deluxe BEECHCRAFT 
SUPER E-I8-S 

Priced for Quick Sale 


A STEAL! 

FOUR C-3 

Link Trainers 


N FITTINOS a HARE 
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EMPLOYMENT OPPORTUNITIES 



WSlirPETECTTOII 
SYSTEMS SECTiOH 
OF GEHEBAl ELECTRIC 
AUGMENTING 
SYSTEMS MANAGEMENT 
GROUP 

Respoiisible for Development and Design 
of Long-Range Detection Systems 

NEW OPENINBS FOR ELECTRONIC EN6INEERS 
TO WORK ON RADAR SYSTEMS AND COMPONENTS 

■ Research and development of new detection techniques. 

■ Initiation and development of proposals. 

M Issuance of design and purchase specifications. 

M Liaison between military; engineering and manufacturing sub-contractors. 


SYSTEMS DEVELOPMENT ENGINEERING 

(At least i years’ experience) 

Radas Systems * Systems Analysis 

Data Analysis • Computer Procrammino (704) 

Electronic Countermeasures Systems 


SYSTEMS EQUIPMENT ENGINEERING 

(At leaet ! yeare’ experienee) 


Antenna Design and Development 

RF Components Development 

UKF AND Microwave Receiver Development 

Data Reduction Bouipment D&D 

Video Display Development 

Computer Appucations 

Salariee fully competitive, commensurate Kith experienee 


Write in confidence to : Ms, Jambs P. Kinsella, Div. 58-WG 

MISSILE DETECTION SYSTEMS SECTION 

Heavy Military Electronic Equipment Department 


GENERALA ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


Clear your way for 
development _ NOW! 



C„.Uo„ ^ .h„ 




E DEPARTMENT 


GENERAL^ELECTRIC 


SALES ENGINEER 


PILOT 

CO-PILOT-MECHANIC 


WANTED 

RATED FLIGHT ENGINEER 
FOR CONSTELLATION AIRCR 


MANUFACTURERS 

REPRESENTATIVES 


ln^„u,h. 


ASI 

ENGINEERS & SCIENTISTS 









ENGINEERS 

MATHEMATICIANS 

PHYSICISTS 





EMPLOYMENT OPPORTUNITIES 
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When it doesn’t 
to gamble... 


runway and weather cunditions. * 

If there is no device for detecting and preventing an incipient skid . . . 
that is a gamble with lives and equipment that you cannot afford. Tb 

1! 






Allison Prop-Jet-Powered Lockheed Electros 
ordered by qU4 Airlines in Australia and New Zealand 


Everything is big “down under,” including the growth 
rate of the national economies. And all four airlines in 
Australia and New Zealand — Ansett/ANA, TAA, 
Qantas and TEAL — are staying in the forefront of 
national progress. They’ve all ordered Allison Prop-Jet- 
powered Lockheed Electras equipped with Aeroproducts 
propellers, the fastest, most modern, most efficient prop- 
jet-powered airliners ever flown. 

These new airliners will carry passengers from city to 
city, coast to coast, country to country faster, smoother. 


more comfortably than ever before. And that means a 
lot of things will get done a lot faster — a specialty in 
Austtalia-New Zealand. 

The unanimous acceptance of Allison Prop-Jets “down 
under” brings to 14 the number of domestic and inter- 
national airlines which have ordered Allison Prop-Jet- 
powered Lockheed Electras. And the Royal Australian 
Air Force has also ordered 12 Allison 
Prop- Jet-powered Lockheed C-130A 
Hercules transports. 



ALLISON DIVISION OF GENERAL MOTORS, Indianapolis 6, Indiana 


CM 


1.USON PROP-UET POWER 




